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CABSTRACT) 
Xt h&a t>e«a Ibonfii that on treato^it i^tb cootono iMnrisi&gaaat* londtv 
0p0olfio^ «oRditioxi09 aicQolQlxm QB t?oll OS mr^ j?md>trloQl i^nuiasieXdlns (both 
these oontottt eaoXnio coH codbtned vii^ a idrn::^ ale8£M>lie sroop} 
llbosatft OQtorat«4 Satty colSo at a vosy M J^i i?Gto ca coiaj^ ased to piam 
trloatttsated ciyoaeMoo dilXo 05Tsaotr2.ocsX c»aooc©Xola9 (tiMoti oootaiits the 
osoloio acid ooatJltioil witlj a sooondcry olooboX4« c»oaj>) are oonveceted to 
neutri^ piyodtioto ^Kfo liberGto Gaturatod ic^tt^ cxii&ts at saao »at» aa |«a?o 
tjriostosyotea ®ljroo»Mc0t OQ thio bcasto o to«aijii<it» ha0 h&on dovoloped to 
dotesmlno tlis piropo2?tioa3 of ma^cnotsrlccil cxdl ojitrDteloal c^moiMWlolns tn 
tlM» total cs9iiQaBel&iao ot^ tQi&ed teoa ootarol Shto Dcaed OQ tho aotual 
aaouQta oS darlvstlsrcai oMalae^ asd not iow»li?iEO oay ooisplex tam* 
standevdiss^le sepas-ctioa s3»t>X««®» Tim vcmlto o!io®ed ^© pseosenoo of 
6o«70 p«r oent taass t^aratsioiiX isomaxre in nonarjmlcdsiQ tsom eniiasdl Sopot fste 
showing raadosB dlstvibntion of ^Isroevido tym^ cfiA henoo noa«sol«otivo 
es t t r i f loatlon aod so also ffl%l%!iX ^ t o Showing trtaaturated g^yoerido 
roatrtotloa in aeeordmeo t l th HaetxlotoA Pan^ois ^atvibatlon Rule and 
haviuff ttatoratod aoid oontont v&xying Tt^m 50 to ^0 p«r o« t« nanoasolains 
fxon a soriea of 6t%««\iX vosatabio fats ttith oatrsx^tod aoid o- tant vaxyii^ 
froa about 39 to 63 ^^ timn fsolocalar v a i ^ t of aatccratad aoida trem 
275 to 360 also eai« tlio »am rolative p2!0|K»x!tlotta of tmayiaDiatxloal and 
syscraetvioal isoiMra* ^ 6 * ^ s "^^ f«»it coat fat showing C^ vaatvietimig 
Xovar aatforatad aoid fata ahowinif lUMOMEialeotivo oatorifloation fro* 
gXyewrida type atmotttva anaXjraia also ahoved i>0«>70 star oant of muiTaBttteioaX 
and 30«40 p « atnt tarmwtvioaX ooiRpon^jta in thaiv aiaatvratad elyo«ridaa» 
2 
I t Iwnee a i^a r0 tbsft diastssQtsd ^yeosidea i» a l l nataral f At» 
eoatoln (ii>n<*«3rc»»trldal oad aisrcsastirioQl Idoaero i a tho S^M irfldBtiT* 
^rofortiO!io <^ rft<iaixrod ligr r3ttd«»a estevifioatiott* Zt ijn mxeai^otod and 
BxaepviBitis that thd GTV^ siU f&t0 vfidah shetrcd olmnt ezoluaiva oconsrcnoa 
of tmsatoratafi aoiSs <»»!!S>ine^  ati C«@ podltlcm tt^ r tbo psnexNiatld iipM* 
coaoasalaino ava oiE^ l^ned by lUUjr etcasdafdiecS oliGnloal ssethoda Irat 
tweVh&v cbowsd th© CC30 i?olattt>© pmp&stimB of th© two tooiffl9»s e« rsaiftoa 
Siatrit}«ttod fcto* 
I t lo @Xm> Quit© «Rc?i>ifl0iiuj that a l l ustocol fate 0h«»lo(i 60» 
reatriatleoi ohot? tb© ocos satio of t^naatsleol to tasJ^tsaatria*^ isoaaro 
of GOglff c©3 that tteio lo tfckO Gcc® ao that ohCw*n 1^ fata aot ohotfln^ aajr 
CK3- »©at»lotlon at OH* f^iilo oliaTO.otei»ietlo 0£m ho hvoaa^ obatitf ao 
far as oaai t)o atetlc^ilaljaS at pssoeait, only W ^^ follo^inu aeiwiaatm i 
(a) eoafioo cotarlflcftion of flsst 2 l^ s'&eos^ ln in a l l oasea follo^e^ tsy 
s«maora oatorifIcatlca of 3t^ laytooaqrl csdao In oaue of fata yfeora no G3-
reatrlotton Is psaccsjt PM (h) randioa eatcrAficotlon of f i rs t 2 hydroiqrla 
follovad by GSw-reatrictlng type of a»t©3?lfjlcation of tho 5wSi hySroxyl iUi 
a l l 0mm t.h«3?o 63^09tr lo t loa la ipxanant* :'!hm& resal ts also h«lp to 
datavffilne tha otdms in t^ Mo^ tha diffaront i^ yil?^ <^ln ara aaterlflad* Ttm 
pvoportlona of aysa* lsomp?s of G^^ ^ *^^^ ^^ '^^  ^ aonsliarabla Inoraaaa 
ov«f ai) valacta. If t^o enta^^lHoatlan ts^kaa plaao In tha aaqiamaa l-*3—••2, 
lo oaaa of fats vhaxra anr!3?eolabla GS, veotrlotlon 1« pso««at« Ho mxiA 
Inoraaso lo obaonrod evm whtti tha QS^  rastrlatlon raaohot Ita owdLnm 
poaalbla limit of nrnxly 25 vsr oaat In Oagelnla ^naiaa fat of 65 piar o«nt 
aattiratad aold 0(mt«nt i t 1* obTloas that ostarifieatloa ttUcoo plaoa la 
••qtTxeno* C«4—>C«i2—H8<»5 wn^ tliAt 03. sMtr&otin^ tstag* takm plaoe «% w 
«C*08VlK>a otom mid ct^ a l ii/&«oaxt>oii otoii* 
a 
(1) Hve lo«os ooturot«ifl aeid flats vilh o&ttiratod aoi<& eontflnt (Stea) 
vasjytne fttm 55 to 63 'wer© ©xasalnc^ fo» ^jreraftfio otajotuffo by grairliMtxio 
a«o3.ao5lyeorid« teohai(?ac« in i^iol) a l l clyoostd© ts'pos aro d»totnln«d 
Qoporatoly DOA ellowaaioea K^ fl© for oi l ntmi>»c'i'70Gsi<lit> mtcaficsls, 19)v«« 
of tliea oho»^ CS, CI14 09« hlc;^af than oxid 6u«^ cx^ GStlU low>r thaa random 
di0trit>utloa vduco and thwa osrosfi tsith ao»«^u»GOinitgr vaiiatlons of rcmdoo 
aiotributlon ral©« ^*o fctSf hotircwmrf t^ otscsd ooBoideroblo 0S„«iro9triotioa 
tJblch io quitsG onttOti£jl for lotfo» aatiiratt^ aoiQ fctsi. 3i;o glyoosiflo typo 
t3traoti}XF0 sfaottod inorcc^to ID GSg9 mxSL 07. eliovo csfi Soorooso in (^SU^ boloir 
no0tytotea noatioa Ma:»itmtioa culo volueis caC tMo lo osssotly tho 
voriation roiulJ?od for nem^^oaoGeailSr of tioouos nl^ sa tho nns Solo is 
boiiiG followed for csttcrifieaUon in l^o inelivXuual ooll«* 
(2) Seod fatd fxoa 2 in&~>leti«a of tmusual Hsr^istio* boddoaoi epooieo^ 
"( l^oh nroduom palaitio ste^rio oloio typo fat e» ftgaiaot tlio ognristio 
aoid prodoninatin^ type fat by a l l othar r^iatieaeoao tpooioo, vom 
•xasinod by tho Intent asolao^lyoorido toOhni<|Dioa* On« ciid not show 83.' 
rootriotioti and oonforawd to tho ro^uir«a«nto of mixtamo of ranitoaly 
diotrlbufeod fate* Th)» Sf^ oond ahoirod G3-«cpo8triotion ««^ a^ praod with tho 
noiix4ionoi^iQi1y nattom o^ tho W^ "^alo* Than C«g*^ nA <M^ '*to «hin 
p»»duood in kornolo of %ristloaoomo oeodo aro not of tho CS,«oil typo at 
a l l as vhoB tSBUBlly pxro«Iito©d in the k9rn»tM o^ othflr dioot «ood«« 
A 
(Sai) fJwia 15 to 47 vci*® o^ s^ctlnefl foj? 0lyoerMo tyvio atraotase aooorSln^ 
to tbo eost reotat C2t'.t?io0t»lo aaoXcsaarXyooHCo to«imiqji©» 'iSw fats 
aia not c^sree wltSt n^sstsiotofl Itoaaoia ElstiEritmtlofi Rale or 8«icuui&ttts&tO(3 
l^ S-'^ J^iSoiB x»l© (bofe t^^m oasB® crljreortfio t^ ffso coiswlsroaeats) bat flho««s4 
C g^tr ca<a <jaL McU<sr csiJ G3Ug lotrsj? tijsa ttecos '^' !ln (i<pp0oa*eat ^^ith 
noa«4i9i30sc3ilty vorlft&icao of theory who tfeo ttcGnoo contain fat colls 
of voi^ia^ oattirot^ ooM oonttrnt* %o cotmlto oooflicj tSjo testlont^ 
oariior noticed tov fiio t o t ^ tissue fato to vcs^ Cmn tfeeoiy In » 
l^rtioalGT i^ttoim CRoii*4»s«>s«ntt3r isstteisa)* 
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im co*'i(mr?ici OF n ^^ trz^  WI7Q m m:a>v::^ rrrrtEsoF ^::ti2ic» 
oti%i34tt®a fot? tlsn r.tK:»a of tl*® (teg!?ei» of c c s r o 01? POJtcsopBt io 
Stei t^ed r.hticte3 -'JUL tss^es? oaj? cai^ -^ CfO ti:5 c:^ o:?vi8l0(O# 
t&o Ga^j?vici<m o^ rs?.* »*# t^S* EiistbDg orc'^i^io rtjcdot. 
Ifisi osa^ umti o£ toistssott^m do2?l,'9ca ten tlg> oaicting aitossitiis?© 
Qirring th^ eaaE<2© of tafomoti<m» Qj® ««KS:^  &O o::rac?loax :„iid tj^s isot 
!>e«ii tmtJsAttea ta vicz*^ CH? ta £teXX for <:^ Ce^^oo 02? aiploss of thio 
Ins t i tu te , Mm ^mM» ^-l i ra^ llisflia Ustirwwi^ 
to !:T» *«S#C,l22?t!;r^ Cre sio Cb^rlatt 51i>4?5ia!i of Coil Goloao* caft 
fo3? th«^© C55X© callCt»©» cajctj^etoa caa Tv:|.tt'-l}So cmcgtsotsiorio <ltis?l«4j 
r^ oiae»s?@ tictisio rm 4Q® te ^ « '•I3«?ooMt Bl»©oto»t Suiicii 
P»0»Goteolt S:»i^ tB#t#, Ce^ I^ QlM ta^ t© tJ?# *:«J>«?5I»K:.O, Eacd of the 
fo:? c^vtac tli© parrtcaion caS ^rsa'HQics tis© noaecgogr ffcollitles for 
eosTs^ f^tea cat t l» tmo&cs?^ «§»£&• 
C3B-ofSleiwtle0 B@i^  of t&© '^ j^ -^ rfeMSt of rJ!5St:i3t^, ^li^xste FSJSIIB 
ttei'tosfsltsr, AHs **4 ' » set.^stBS" ^* v.r^ g© c'.j .- ^^ .?>"# 0'nai<] -to ^M ' I so 
for ttm pe!RtlK2iloti 'o i«feit the -^jmis to Clio tJsslvcwsil^r, 
I c* tltsia&Ctell to H'# -lissMl Staasi' -4i<'l '. .?• ,'«P»Gi:>#i JRcir tSiei*' 
oneoaxff s « m t ' a i ?-mlf a-t«ii^ tfeo ^fslo^ of rx'l/aing sgr ttmslo* X cja 
also t&iiikl\il to >• ;vt^ '*??^^ ^ » &P» ^anlwr l^,m ^ (^ mmm^ A» Bo»o, 
C5XS\ If I':.B&H AU) 
Hi^H^BJlS^ 
s»«t- ^-tiZiu X 
Conficar-.tlosi of Cls .fear - t ^ gi^mHd&o tB rr^taxsoi. f-to 
• • • 
• • • 
• • • 
• « • 
B» 'Jfco stfc^i^o ctmntatfs of ^ 
Z«tro:^otiO!Q • • • 
'-n^'?r»s XH 
smi^ttoii* 
Xntrouno^cm •»• ••• 
'^m:K as 
«« • 
• • • 
• • • • • • 
«•« • • • • • • 
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•Gtica treC&nei c«»fi 
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(i - v l ^ 
•E^ foilo»iB0 cjstjs^c^intiona ft^v© hem eaeS in «h© t©Kti 
to cant cat* 
0 !J(S0etti??-tCKa cold r.dtort off tsaa tat* tod ooiSo eocorQliifir 
to cacttci^* 
nac Eeotrtctca Cxadfcj !;io*&3?itxvts4osi m i # 
0713 Ca^eoK© t^ -# «lot3?at!3t!4oij VQlo 
rZJ^ n:»ol5cic£o COM 











tHnv.t-.itr tcS ^yc<*5'i.'i» 
21@cttr?. to&iO0a<rj5a3-.tttr t ^ g?^o«?t(!0 
ntmo^f '^tasr toa«-^«.un9rtntc.tRa g^^Offg-if.* 
Tffltms ti^" tea f^eorta.* 
Aci^ V In© 
F!e~o fwIa^lGs^ t.'#lst»t 
Elgh Cr3»ir rap^toslttiwt 
ry^wmtj^o®! 
tJasy-^c^s^v-'al 
nr t a r t aa -JIS'^ B lll5f»3e .t«d. 
I t 
CCv^HTtl X 
m-:,!?„ ^^w\ -n, „ ,qF^v^E,3, 
UattapGl fteto cro tsiglyceslCco of bl:::^oir f&tty cioida 
proauc©(2 t^ ontt^ rm'itie cotarlflo-tloa of ociCc uitb glycerol In 
l lv l i^ Q0lio» ^ 0 n^lii i^?no3o io the ooll io to oorvo GO reoocv© 
catasr-toa or tin3f:'&a* te3# '2&ms&l roE;!»©s?o ci?o ustsSilly •nfosont la 
oach 0reKii5» ?feo •Iir'^^^eat ocnboro la tfc© c tti '-'tscfl croai? Ciffos 
froa e".oh otfeor orsSjr ta cfcoin loacrlih t>at. in c e o of ana;tuAtoa oltieo 
cllff©t?©noQo r>ooti7 la cti .^ln Icaotti* utsrSso? o.*!" '-cot)!© t)oado ao woll oo 
nooition of Cotttslc bon*3 in tfc© iaSivt^iiil rr^lccaloo* 
Tlia obotdlo. ?. n^ itui"© of Tcta, -o c a t c of i/'yoerol» w-a 
r90oanla«d t?y Cheverosua^ (1C25)* Sat citt-iatif!^ P^rftlielot*" {i960) 
drm ot tent I'm to %h^ -^oaaihle OElatcsjco of rais^ a^ trl^lyoorides, i t 
way tacit ly ; osane€ 'j!v\:tisht3tat E^or.O of th© 1 s t jentu y , tli^-t the 
natQjf 1 fat© conaiftci of ®lxtis»© of Qlcr^ l® t %lyo©-j?i 0r>, f ieae ' 
(lQ97; fixrst > enan^tr tetl the n-esenoe o^ -IXIK' r;ly<»»sl4»t oleo'ilstourin, 
in the f ' t frws 'iirb©-.- of th© uenua •ll-'n'bl* okl .. 
ront o** the © r ' ' ler iwesjtl^ t«fni«^*'^  ft«97-19''*7) on the 
atmottt'e of "^  tn •*tet^ , h.w«ver, ..rtaHt tive 'mt a^nsiuted in 
se-ar^tine '-he cua-^nente ^y '^'•'atlouai aryst-:':Jlis-tlon fro© fmit^^l© 
5toliwni«a« .'llhou^'i tha t 3«-nre;? to QonTjim ih t f ' ta t'jpe I'-fgely 
2 
&e to tl)» aMial^ Ai@m of osterlfior tioti tisod omi***.! t»ft 4r«a tnm th«a» 
In 1997» Htlclitoh end Ma oollebow tor^"^^ •«br^ l^t•S on aa 
extenolvo ootiea o' cs^ntlt tiv© Inveotl^ tlon': i the objeot twitnir 
nrlnolnfilly to aoto-sain© tlio rseo^>n::^iorm of ^IfTorcmt cl^o&ti'm an3 
whosovor posolblG tboso of Itidlviattaj cjljrossit'.oo c® »«3l» 2hoi« ssotfeoda 
inoludou tljt flotosnf.n tlon o^ trtoE t^ayateat Ci^ c^ostdo ooatont tqr 
o:rt!2to.tion» TiMJy 01-T& oimloyod frictlonai <r^0tolllaQtioa, ohiofly 
froo ncetono at c^ offlS-l o^ C for titst aot?© ccta'^-ts^ ft,to tjia down to 
-70®C fot? tfea 11^44 ol lc , 
A noatber of f^ Jtrtho? lines of Gttrc?: c3 ill® n^bloo of etrtsotuso 
of KPtarrl fr,t0 v&sQ c^lm d«v«lo:?ofl in 8?ooeEt ^'-^sn* Coantoi? ourront 
dlotribution oaS v "^im® ehrom^toc^^'fihin toc'mi ooa • n'ipor, oalttenit 
thin layer r-na gaa u fut) wore all a-^ l^tcA both to tho 80r>csf tion of 
t&^ttf aoiao ad th» |;lyeorli«s th«ar>eliro3« *1% th« cboiro inimstiitfttions 
triod to awii.awo tl» iironortiono of tho dlffisront glyoerido tj->«8 
(or olao •«) in tbo f to tt3ne«moa« urine' thia neried ft ooanrohonaiTO 
AltOTnativo eotho^ of '^n Ijroio, Aemmttn^ on oxidation of tho f ta and 
sr&viaotri« onalyeis of tho ««ol»oglyoorid«a n o^Oucad, dcwlo^oa «nd 
vnliko «o*t of tlio othov t(>ohni a«i v't at nl-rdioed falty by ITtrthii 
(1978? onwnrdo)*' and thii oinoo h-s ftiroa jsaeh wow inforra tion on 
tho fflyoorilo tyiao at ^otoro of natn'^ nl f ta. *a :lto«»thor aiToront 
lino of atieok, n«MBi»ly dotormtnation of tlw aiotrlhntion of fotty 
aoido ooabinod at .%a nd c«l WB>1 C«3 i^oalilsws in the tot^i fiata from 
the atudy of the r.r«>..ttota of hy rolyaia of " ta usltafj the envyme 
i>7e>bl«8 ©f @lyc«»ltt© atipaotU3« of fsts* 
Cli* nr®3»»t tb®9i0 reno-'ts ttm rostjlta e? t-n r t t iant to oonfixa 
th« wsoults ol»t^ <ltio^ t^ pcttoi?a2itle linc^ae cm. : ^ i 0 oa th® <21atri!mtton 
of fattgr aoido in C«i5| La3 €• ! co<l CV5 -posit4oi5i3, tqr isos« quoatit. t l f» 
I" to 8o th ' t till uncastatijtios 6^e to tho nsossno® of other GXy«»«'i^ «8 
r^st of \h» CCvta <m the cl:?o»sl<^o cossnosttlon of f^-tn hr^ vo 
booii finally oxjjrcHiseii In thi> fom of the ^ro ooftions of tho four 
E^ itiii tri^rofJKiao eja©oe«, tiri©attk:r*t«w3 (C3-), t^tsaturatod (CCgir), 
ooRosnturctoa (G'.^g) cad trltrntPtu it»fl (Gff»#« fho oxi^eiUon t«ro<!lti«to 
f»0(« th© tlureo elys«rie« tyni^a GOgSJ, GS^ g ai^ O , as© dosiga'teJ *a 
C3gA (ttoaoasoiain^t G'^ /^ g (difeaoit.lo), ma (5.\ (tj?lo««lAla) »«8r«otlT0ly, 
In %>m ffioro s?co«iit ispraattg-. tloi^ %h» iwo-^etionsi of tbo l@o«atrie 
foi"»a of tho s2lf!!*3wat fllyeoHfiii ty':>09 C2» vlw »tuait4i aaft %^y •« • 
u»«ign«itoa olthor :>© s^psaotrto&l enS masyiin«rt!J?ic!©l cr^tl oto» o*? o« StfS, 
SSty, trtis »fhon (Hii«a»s»»4 fii«mo3eally, jinfi ^» P i^ iwS 0 neod for sto&rio, 
pftltBitio and oloio »«i4 3P«»TOotlv»ly irh«n f«»T» Individual oovotiitds 
ttvo oonoorsMiJ* 
tlM» • n»tmw*l fikt oont'^iolBi; only «toi -io ana ololo ftolSo hftvo 
four iiffitroat tyfH>« of triglyooriaos wfttoli «:n *• i l lnot r tod by tb* 
follovlnff fomalft*, -ad tho isoMvlo fom* of 0 ^^ ^»i O^Wg •*• • ! • • 
B*ntioa*d« 

eonstlttJte ^yoessS'lo tfr^ ot»ioftiis?»« ^ e ^•^'^'rtlons of In^lviGo^l 
Sfes Jifffee^ac^ octuratfo^ fatty f^ oifio proc-cm^ in t l ^ Crxt HVcm 
aagr particuXae bloIocAcrl aoaso© ocaoUy lC£te by laot«oonto of oat 
•aig*CI^» tmife oftl^ vith ifeQt^ ra 60 aifftesrcatoo i a elaaio l<«Q^Ii0t <5&« 
taiisGtar^tea ffet^ j^ ? Q^i&fj c-lao Colloa tho oriK* t^ttoxn cud pro-CRalnc t^Xy 
eo in EnelB© i?tita» Uji^ bi rca-^'^ *«> ttfes c?c«ct ca^orlty of f:.«o fsoo 
Icaa caJUsai. and aoawCQR-tto iclojsi| tfeo |>SK;©C3C0 of tusOwto'^ -tea coM 
I»D02.o#i©© 10 4ocical<?£oaiat c>n& tbo C^^QT 0^::fQ'2onm oomioto ie 
aiffoseuooa in tJ^^itJoa s^sS oaafetr of <2o!iblo fcoaao. 
Thlo ctvco cie© to ttso filK>nai3«»a«ia t!j;::t irjllvtd^r^l glyoosiilos 
will niwoys be tnJOTtniS! tibfeoh (31 Tor faaii other:® only to otieia longtli 
of B oiissio oDtoKteft coia rraioai or nottsso o.f nnaoturctlon ^posont 
lo a oltislo tjnsetti'^ J'to^S t;oia» Cach trlclyccrllo nc i^ra will h^ 'v© saoo 
oHoslcai rjTOtjortles Mtd nynotloilly ^® o::-eo nl^ ^yoloai reotsorfclo© as 
uoH aa i^ In nr-^tlft© I t will bo Inpoaelblo to so^r . to tlioa ly 
fevtill^^blo ojtpo-latnt^l toohnl^ iUBS* In oc'.8o o- '^ositloaai lanaor© 
tb©.-«© le ao ulf%'*c?nr,i» ft o i l In raottt f^ieclo. 1 n'-t>-o t los ;-n3 
dlfftsonoo In fljyaiy;! -sro ••--tloo la vtiy o^cai* OOBOO, I t has not 
bwin povtlblo to tio ®r to 1-^x39 n^ta^l f t into :.ll :h» ioUvl.nv.i 
ewsT'onont $p^c&stam on tbt l* lo ivi t lves ao f.»« 
SBt0s?lfid ttdn of a talattiiw of fctty rjjiGs to trrl^ lsfOOJ?li!« in 
th« in ivlSaaj oella 13^ 0 osc«n Eerily to follo^-t C(S!»i th©or©tleel r>*inol!?2,« 
o» otho? t^ao to otjvtoao »®caoa::i» Tboag^ i I t lo 'v:aito posstblo tS^t 
o«ll0 f t>5i atfferonO Moloc^oai cottn«« o^ j? ti»o CMJnletely <3i^forant 
soolic-^ niOQ'j^ , tSjo ai^ lVaeoist colic tn tho ir-iao tiioloslcQl tinwaoa «41l 
tts® tlio oaso noe!tcni3n of OGtorSftcsr-tlon ovcs iJJ' I^ws cosr '^SOBt ecid® 
C3?o aifrostsnt fot? obvioan BOCCOBS* JR otaSy OJ* ttooOTtlocl rs&lBB of 
oatct^tflo-tAon r«jQClTJl® lienso booonoo ior;o??t'nC In thio eonaoottoa. 
11^0 c ©istuois o? f: t ty colics I0 cstciririo.l la tho icibor. tosy 
^J'itb iisoPc"Qio eat."lyst, tho pronoiTtiorB of \hti Ciff©i?ent tri^flyoorldea 
forBEJJ ' ' i l l b© t^wt "oooitjle Gsaosfiln:: to I'.^j of oTvao© OP 
rjit>l»at>£lit;r ">^ c n b© w:-.thecr""ic l l y o-leal tusS., I t !l'^ » oot 00 fajp 
l>©en ta ooftf.blloh aoa^oleotlvo ostcrlJto tloa ^y iooli^tion of tndlt l JU-J. 
«lyc«sia©9 uoo to CJsO i?»* sona e rllea* dlfJc!Rt.0i.2 fnt tMfl o^n bo doa* 
oa ft broodor basis by nm'*.f»i» of d yooriJo ty^a atxuotaro* Tim 
T»riution ia glyoaviaa tjrpo otttiotura dtaMt '^ o'l a ^ » la 3 eon^oat i a 
aoa^o2.«otl<v« «ot«rif:Us> tloa ('^  i^o» . letribntloa i RT.) aro gtvaa la 
He* 1* 
Tl» rol^^tiva ^jropoHloao of noa>4Q !^tRetria to ajraaMKirio forao 
of a i l ln^lvlda»l ^'lyofdfllos wa^  elyoorilo tar?* rm^im ooastaat at 
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FIG J . Rortfiom Dtstrtbutton 
Ittvsatig) tiois oif glyoeriae tyn© Btrtaastti-'©® of n- tutai futa Iqr 
fWitiho5« other tlr-a crJ^viaiwtKlo ettl 'ogiyce^Ce cjsilyeie fe-d aot 
aisolose^ -^eatfist or ray arsorrl f t ft ' IS fottsrlly ob«yii« r: t^on 
Ststri!Jutlon, Ro •«ifOT', rc^lyQlo of eovei?: I ante ' l fie^ot I^'-IIB" with 
Ha tt"bof« 62 (T'-bl® 1) tiy the atost roeen'i ror. ^ l l y etrm rdlBea 
Qawil£voslsroorl<S0 toelmit.ue fcjo tibma th^^t a H thc3© ebov ^ooC c^ spacBMBnt 
with ^"'» '^ hlB est'Mlofces tfe't asn-aolootivo O0§e?'ifiot tlon ia osefl 
by :ain ' l0 proJaoio:- eno5 f-ts *?ith entu" tfrC rail contcat abovo 6S p»r 
cmjfe for eaOT®r3j,on of ?::'-tty t'.olG0 ^ trlc*v<J®?i<ie3 (Elian eodi Err i te , 
I t ^ 0 botm cljafcaa (Eci?tba, i^SO) thct trtca eudoaly aiotrllmtoi 
f^to of "ifforont Cwia7- tea aoitl contcat «3c;i • LiCi tb© oce© tlssottes, 
t i^a , csuoh f-to ctlX olio^ t^  t- <giC2?c.otoff40tio fc. t:i_-» of ^lyedifia* 
atnotara* /^ o caa«.'.j®ii t© r^ao® fliafciltJtitioo tbo G\ raS 05* ooM«at 
wllX b« h i ^ e r ma CS^^ n^fi CPffg (^aftoit wtll bo low or • Tfcdlo hsi b««Bk 
totsstd th» n-vn-tiotiQiftiiity v sis^tlon of '-' " rttl« (fJ*bl« 2)» Tl» 
glycorlvio •tsnzotas'e of tho nm» lowor B'-tw* tf>« »6i& f t '4o^^ oitlior 
eha«w ajBMOBMmt vlih JH or tsbovo ols--;- eterlatio v* r^t«'>tlon foetus* 
(TaMo !?)• 7ht« •«tablls*it« h&t In adUtlon to *nli^la, a&ny pl<iw*» 
ftX^ s^ko ««• of BOfMiolootiTO ootorlfloatloii laoelvnlM* 
^11 nfttiiopfiJL f t« vhioh eont In RS. o'jt^l to o^ * hl^hsp thin m 
iralv»9 an lotowaltiBt! 1^ iho Istoot "»•!*• o/T'^yeorl'o toohal !«§, lJ^v» 
ehovn oitlMtr ..fjNiajrtBt vith '^i"- o? v*rl tioi* r t^m ?'• aoQoV'iinfi: to noa* 
hoi^plttlty vith t»ot pootjr any excoitlon i fion o tht aodt of foxv^tion 
of thl» tyft of fcta 'inno. •» to h--vo boon fliliy el^aolftoci fasa iat,v««'Pi-^ « 
typo 8truetiiv««« 
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•itoi Rt^ tuffi^  f<-t» fal l 4**© 3 ijm^pti Smm tl»« i>eiat ©f flew of 
T«l^ tiv tTj?or»«'i!lofi® of Gt3- ^^osesls • (a) fthos« ootttn;inia^ Q\ in *© 
pssovjo-Ttlons os^  MtSJtosf, (fe) thoa© i»t caaftdQiR:? ray dotttotablo C5L enfi 
(o) tfeon© contaiisij^' GC- bet^oon fir psotjoa^oaa rad ®bcnr« stj» xr-ltt©9» 
Cl» !53?e8«»o« of £,:?craj> (b) icUot-too W-^ '-©seoon©© nre tscoaent to 
nstor© »M<Sh o.'4i oonve^t c fctty eolfl alrftuffo Co triglyooyiaos vitttoat 
piroauotlon of GD. » tMo ^cweose feie boon t03*aoS <*S, !?«3%xloUoa« 
S1i9 T«?oo©ti3 of '>i!»lo'? oolootivo e©to??iCioc:tSon of ^-S 'Mftth 
nB3cftu!r tO!3 coMa (Gsmotoat®, 195?) * oaa paoCaco Q3a«>Qil ff-t© (%mt not 
f.''^ © with G% oois'^ ean Xotrcr tfcaa ?r) only v ill *h© octarrto'' col-l 
osnteat la «|?to 66»5" s Itetber thio or^ T*-^ !-.rjo onl;^ f-to of a fixod 
C3- ooatnsto ca--"' na (173* <» Cir« C5n*.0at;o in tfco oatnr ted coMo rango 
66 mC fso ICO.O',". t^ Jii^  onimo' hiisoo 0X'^ lr4n '^^sonoo of f. to of g««p 
(o) «lth ® tttr-it@a aoi* ooQt<mt t»elo» <J'*6 O"" ^ ' t» with jsata •'itofi 
coiiS content "tiov© fif •$ * tJtit cont^ Inin^ O'Jtfg s-ral OT*. /n ©atlroSy 
(ilff^rea*; ^oooas ©f G,;^  rostrlotion hmaa^  clo-rly oiJtrtioa in tho 
Tu^Aaotion of tlMNn» f ttt* 
Aa intosrottini; Iqnnthoaia* n^ taaXy tbo I«9*«»tt<Som, 2<»8«leotiv« 
•9t«riflO!^tioii vMoh et» esrnl^ln tiM t>roliiotton of G^ roatriotod ffttti 
•% *l l O'itt wtod eld lOTsln, h « boon w-asfftote^ \iy ^nJtj? 'iMl ^ (1^2)# 
Aeoovaim; to th ia , lb* GS, rflttrioUon in ngr f-t will dmn^n on ttao 
««lootiyity with whioii C-a noeition is o«t0rlfio<l# *whtn tb«ro i» no 
80lttatiTity» r nSoit ^isttibntion will prev«ll nd vbtn th»ro i i o<iai»lo%o 
ttnii«tttx«*tod iioli s t^oi ' lo l ty , CS-««I1 **f %« trill rMalt« i1» proof 
n 
i9» tbi of«r-tlofi of t;ht9 ewoh aipa «»oalcts in t^^t :r aoifi coapotaifioa 
a t Cm& position ai®B@ wttib clyo«»ia« typt etrootasre* I t bao %«tra 
siw^n, •le«!t»r», ttm^ tbe b&alci thesla o? thin saeolr-'.alta openly tb t 
r^ nCo© dlstrlbtiti'^n of fatty eotdo at C-l, f-*5 «.aa C-.5 iMSttiens ao«9 
wjt ti feo pi' CO if i t i s csatKsea tli' '.t th« ncnsr^^tle lirirse cniiyets 
tuorQijio, tfea only Gtctho3 ct pyeaonft ©rcilaM© fcff aeta-sinlng l<fttty 
oot^s coistjin0<:» ' t 0«5, i c coeoa^a to h& rec^eirMjly ®ocfas^ 't« (saartla, 
15^7) • I t c©y a|30 t)© ecattoacd fch;it t!s3 c?^ toerl<3© typo stTuotorve 
of mint of tl©. ft-to i:::jor© tMo 2?al© uc^ o^ic^naSly sucotooted t© oparat», 
ato^ ooaQiilerabXo 'r-ri Cioso irtEia fiotoroleoO. % iCtiSly otcaSi^raisad 
jsotbod© wMtSi b..wo tsc^n oiaoo devoiojjoa (ctac io flesosliQaa oo p«ii^)# 
£.noXy04« of o imstios? o*' tavtne.-l. C'ta aI»7isiG issiorct© GS, 
ffe«triotioQ opto 5 pe* o®nt C3« t)y tho coot s-ccont! toe!mlCBii»t isce^oirty, 
bsa sh<W3 th t tijD {;''^ ti®ria® typo Qtjyacttires o." ttosso ff-tr. Bhm iooS 
cey©«is«a9t «lth ^*«'t4t*ictedi P.'^ nflojs latxlbiattan "lale (H"" ?al«)» This 
9Ate, h*" 
rale w »^ origin' ?!y -^t forth i^jy Ksrthjt '^  » ' la 1953 en th« feaoia 
of r©«ult© ofet.' I s r i ^ tfeo «• sflleat v»*«to?s ••?€ t!« ssteiaeijiyoirrlflo 
t««35nlqwi» Tht «r4ei3?utlon of glyoorldo atmotaro OCOOTHnir to thio 
tttlo 1« rt-thor 'W8mtl'5 to*'^  s-htn t>» oxten'- of Q\ rottrlotlan i« lil#l» 
bat t^ hon I t 1« !ittot<^  bout 9 units ho ot'loul t i ina %0oa«i voiy elapi* i 
tijo GtT- in not ffooto t »llf ?r. «tr? 0^^, tloorosto ttolcpr '^T WIIMS 
Ijy mmut anotint w!ili« C^ j,U Ino?^ •«« u^or« '^  ir^ltw to * oori?08<pondiag 
•art:«»nt« t 34st of 7 f nl»'>l lonot ** to'*'^  wlt^ n t w tod aold oontoat 
^ nrlngf from 50 to SO n4 5 •»K«t»Mo fr.ntl c^at f<t»'^ whloh ahow 
«ootl • epewmxmt Willi tfi« '*"'" Halo ^m girmt in Ta^io 5, TIIIB ••t«bllehoa 
tfeet » OtSL roatriotii^m aooh?»nl«» iicootly llnlaad to noa««i{»l«otlTO 
1? 
fabt« 5 
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•dtttvifleation loe» rmt 03ti»t in nctaro which c^  n pvo&ie^ C? 
r«9triQtlon to «iny «5i>®oi!tea oKt<mt ; t ort^ Q^.tas^.tcd ^tM Iev«9.* 
'•Jten t33» o't;r?'to aoid oonteats o:-* dlffertmt oelle in atim» 
110 Tats Qlffte en,: tl® oelits «ao the r !> rnlo for ©oterlflor.tioa, 
ttxf t^mSlttna ^-t t ' i i l CB96 tiiraotly oho^ c^pcootat wtt!i 2''£ Sola twit 
cfes»8 (deviation ?J?>')0 I t in a derinlto puttOEn C:^30l9tii^ of •fSoJai 
l90:r«^s» m C3g0 fa3 ©- i«r«3? '" IJ ia® vilaco :i'Jcoss^cai©a ^ a 
oorrospocSinc 4«or®C£i© tn CCUg* "^te of tMc t5?g«i hsiw t>e«a o^&tfd 
In the p^©3ont st^^loo* 
I t n y be wnti^mn: h«ro tfc-t th« FT. ful® GO <»rlgine3.ly 
cmssoDtotJ iBalttaca Csr^-edl fete Ro w©U (E'-^lr., 3.951) anfl tfeoc© 
result© tt«sf© o^tGlno. \i^ &a erjjilcsf versioa o:!;^  tfe® G«»lt oslyoerdltl© 
tooJanl^ tMs wlssi?© 1© tl» pro'^ptldns of eon fatty c^'ttor* prftsotr^ ««i?«i 
not cllflBoa foff» •'^s 100 uoln^ r'int roccat ^mj?alofia of thla teolSnlqwo 
fec-vo, bo^ovor, Bhs'Jn t t ' - t In vf^n:; oaoes csnol ei?fifel© sjjKjuoto of BOO-
l^tty is:.torl«l®, no* r r l l«r o<»rooto" fop, I;CTO is'ssent r.cu 
ooasoqsisntly ths final !atim''t«»«9 dirt not ohotf ruroeaoit with PT>'^- Rttl« 
•*oopt in r-ro e-sos who^ tho n-'o^o^tlona af n^n f » t ^ w^ori t lo 
njswaoot 'ftist hii|>p«»md to bo oa^ll* 
^ 3 - .flititin tJM ft^ttsLaoTi fm>!iti> lijti^butf.ffn ^^^a {-^ ^. "^U o»d 
ggoiiafttiig tod l.g^nm^oa aiotriliation -^ al^ f•> 
Throo «V4t^  ii«^ '-l »*3U|j (llotrlbtttloji '•aXa® orpi^blo of fsro^luolnt 
aSj-nll f to h ve b«<wi reoordod i (I) n nSo (K »tl*» 1955)*^t («) 
l ,3« . nsioB 2-oolte I w ltt«l!mtlon 'ulo (?-nio» »lt 196o)^* on« 
(5) t-OntJ^tar toS, J.«.5«?MKiom Iwlstbatlon ul t (Omo ottt, 102)*^» 
l.,5-??ii«ii» 2»3«l#«stlv» riotrlbittlon v l i l ?} ^ ««« GS.«ail fato only 
14 
Mtam Cm2 16 oeott|)t0r. ontl^oly tiy tins, tvtr t e ' olds, ^ttrnn I t b»o<ii»» 
-^  »p»ot:il cs«» of tj» role M»a t!»a It tttoontJj 1 eallotil with 2 -
«nBrttir"ted, I,J^S ml&Bi S^%t h vla^ olgni£io-nt PAtu»- t®-l ceiao. 
HethoQs for dfttcraia *lon ol" fS t^ty coiaa -at C-? position b^ -v« not |r»t 
oho«ii aay ft-t ferxvlns %§ ooasfllfttfiSlF ttt''ol©a to u:^rtarv tt-dj 8* 
ttna^ttir t e3 , 1,5 r;-rr3on O.ietrlboSion of ^ • ! ' ^ ' ^ E ^ oasaiaes this Cne t o 
ea-^rtaent "1 of^ 'os? icnolvofi In tli© aetrroin^Ciea. If I t lo ostswraod 
th t th« c o ' l l I%<S Gcta-"tod ccia v luoa rr© CYJi-cet, then the tntaX 
cbeoftQo of '^Tg to o EC; V05OtaMo oooQ f^-to o*" '^/T^io '^ *'*^  *^® reiii''©!'® 
cay I? 3.lc«3 'iotsltm' i-^ n or fotty oyl cx^nt-/. - t '>3,, 3«,^ ^ cfjfl tv? 
position floabtf^il t ^ tilrto i5».teJ9 tho 1,5 ''cn 'm ?*.3ol©oti'efo thon^y 
I t fece boon te!SK3 fo!? loac tfe-*t th© ;:'?^ coi^ i<aa ti'no otitic tar* 
i?o.:alr03mti® for Cto . R'i Hale ^o? GSg-oil €&tQ of oroolCloJ B-^ttsrctod 
oelil ooatm-s io -^ otio'-lly "ho GLJX V D th-t; of OS® 2-imsGtair te& 
1,5 ff-n^a «*lottJifcatiSo!! oaa . e® o'i^o^ io Ck-iz-^o P.m I f t l» tlQffno® 
a»« lio®oc©«^ «>«Q i^'*^ ^^  •-•* el^^**^! © tj7^ ot::^ o:::"jro <^ tbo t o t t l 9em& 
fat® voulu ^sroa ^t'";» t»a cbovo reeislr^nmio w t^l© if thi tlstntes 03?« 
not hoaosoneoae ih© atrtastarea woii: Vi.s7 fi'an t*i«ory by inoroteo in 
C!1g0 ewl G0« G o^tro *al .^oosw^  0» io CHJjj vritie!! tsolo "^ theory, '^tn&f 
of t*» gjyoerl^o etmotttvee of thout. 55 C3--«dl voifotablo »o«d ff»t« 
by tbo B»st rnotiit stoif oglyc«ria« tftohni me h v« 8ho»m thi t in 
-'tfotlcfiiy {>1X o.*«o« th« tl»m»o» 'sro fm^^ro^emymf^ 'wS thPt th» 
Clyopfldo t y ^ Rtruotare ve-rloa f'i>a thoo'tstio-l vl t iei to «w^llor or 
l«rgtr •xton* btjt in tlJO m-nntr rortni«»d by iton-hono «nity (f6|»lo 4)» 
Tm roaaltn fnrthox* »h««ol th?. tho «tr»iotti- a v; i« i tmm aixtii'*«ai of 
100 
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FIG. 2. ReslricleO Rondom Disfnb^jt.on, where 6 S 3 
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r4fi^(f<tlv •«« r4 f^ tn4-tCV K>"9^ #-««y «t f^ r« «^rr\W 
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CS^V .m^ CtJj twrt mny- inlos t-agr mv^ et o n to fiit:tu?«B of 03^0, CTT^  
aal <SJa &a rftouir^d rccsts-'Ma '^ to tfe© theses^* v-'liSo r^a ttO|T»r®dictc:fel» 
vr.rirblltt;7 09if •stJ^t in tb« degiroo of hisfe orAer coajsosltooas of 
(iiff«poo* 0p0oin«!5 of f.''tt or the B-^ OO blolodor^s snooiea o3? vayioty 
colloeteJ t"^n sUf'Te^m* |ttoc"^P^to«^4 r«£^on wilh n^^m ej^soolioatlo 
eonuAtioaa* Seuso ttiio n f^eeo i t lorxsaoiMo to -ifoSiot t t e ef3L3«J®fflfie 
etraotwro of cay *^«i<^*« ®<**^  *yp® C%««ilX <*: %a fson any l>lolooi«»X 
soareo ao cgQisst p'^ arvioos ottonnt© to proiSlot t!«f otroctaeoo fspo© 
eojspot^ut eotfi eotarjoaitSon aiom o» »15Ji ccooaiict©^ data, 
TiKs difforcsco t£>tt.'oea T'sr Hulo t-ij^  J?Mmccttss?Qto<a, l,,3*»coa(ra 
iJiotrltwitaoa walo lo citlier' opor-tloa In prw uctSoB of 0!l«->oll ffets 
ooaGlato only la eS© pijo-^oftlom of sol^o CDs'i.ta^ jJi io C»l, C-.S ana C»3 
posit ions bat t&t In !^a» m&'-ll (jl^oi;i<ie t^r^ etraototna «?hto'j e n B»» 
*dO twaSHy iaaeoaceC« '.Ml© obvious?.? tbo r. :«l« sbovo oi^v^tee in 
futs oontaioins oic^iSle at r.tsatiat's of a%, tofc!- raloo o«» thAorotioaUy 
oporate in tl» 61.«<ii;i fctts &lm9 i t i» .|nlt« pouJlblo tti^ t^ in »of90 f&t 
tiemtoo r t loaet tH? ems^ninsi of 03. roatrietion prwtost in GS, 
r«otriot«d frito ia 'UOljoa to tbt l in i t to p'^ c^Juoo 63.»ttil ft«t»» If 
th is 6awpon», tMa 9^m bo doteraiBOd bjr on* of ttro r^ o««<lazo« t (1) 
dov«lo7)in£; * l>>lly vU' » t i t t iv* iptwct ur* to cl«toi»i«» h» l^ttsr JMiidm 
eombined at C-? i»o«itif>n »r (2) d»Ttlot>ing: « *!o»ntitc tivo nroeo'uro fov 
dotpwinit^ tho pyo-^0"tl"n« of sywiBOtTioal mi tsntywootrioftl i»owir« 
in (?*'gU or GStJjj. Aooor inif to ?-«m«t'tttri t»d thaoxy tht C3j>tJ in 03.-«l]l 
f»t» woiilfi oonsist tn t l r t ly of Byiwotfjoal ooAn^nanto end fJWg entiroly 
of im«y»flOtrio»l ooisipottenl «• 
Id 
AoeoT'ding to " ~al« it fell© oat« Ififti t ion of trtslyooai'^eft 
teisso nl CO in tho o^ s^ o^^ flC^^ -!*^  tljoa t l» c;4l0 cojs'binfld st O.-.S » m IMI 
febe «t4H0 -0 sft^ nlTf^ a %g^  r. «(>« dlotilbiitlon ^Mlo if iho ostorlfiotitlon 
taloto plL:.oo in h© o?<3«ro !^>oC /^i(FKi»t!sa» 1968) ®t th» {%3 unaattar.tod 
oota content wlli £no»o:a« aabottcatiAIlF ovte? !) vclaes tmt wtll atiUl 
he vnry mnah imes tttm Sf»rxaixe3> ^ S-yaaact:';'- tt^f 1^5 rtAot^ tllatribtitloa* 
5?ho ootit^l difforeiijo ^ i i i aopona on tb« extent of CO- reotrioUon aaA 
kOQQo dirootly on tbe sctnit'^tod oois oontoets in ttm o^so of tfeo 6S«-4iUi 
fats* Zn oato of dCftosniiPtlon of pi?o-'0»tioa:i of tuwiyaBOtdloaX eofl 
syasootjpicai lon»99ra of dHj^ tJ the !?olPtiv© J^O-^OS^OQO of tt»eo '»11X %• 
in tbB !?aUo 6S « If in ocoo of a i l ftsto irrcopocttv© of oatiss'CtQfl aoid 
ooateat i f ©sterifioctlon tckos Dice© in t!s© iri7COtioaoC'-»p-^ vbllo 
i f tt» aatoyifioctioft t . ^ o nl?.oo in tb© direction J\^j^~^ /^ %tm i^ioo 
will nQcjMjr ^ I 55 ;.f los* cr-tarctea aoifl confta^n of 55*45'^  ^l»n C!L 
^Qstriotion *»111 t>o Im > aa deorostsoo •^ -'o^ f^feasiiroly ®© ac»tu:.'£it«d «^ oi4 
Gontent iiwofoe?. ' o r«fttl so'Tjtlnar of t'?« Titeri-ta-o on ^ftyaeriao 
oonfigar::^tioa w'3 IsQfi"-© ta-.£t« to aoert'-ln who i^iw imy ^reirtoas ronortod 
teobni-^too O'.n bo «0f s onoh or Rdo -ted fo" tho lorooeot »oqtaire«inti» 
?tu ii»e on {^ 3fOdsiiSo oonrignvation )¥ vo M«n oon9uot«d tty tvo 
^iffortnt n"oooltt «Rt 
( i ) "otottain tion of the oonfiguur >tion iQr «5!^ imlo&l atfcWiroatnta of 
•mriftod nSgO fir cti:is» e ouoh ov' n i ter hy'20ijen tion to G3,| 
HotoraiBBLtion of ooaIgar tion of fXW^ fp otioni «ftor hydrogiwtion 
to G8.» 
19 
( i l ) r«t«rali>tlso o'? th© fatty • oiao cosbla©^ . t C ^ , rafl ct CW, fi^ 
C»5 positions In r ^ Cotcl f. t s tey ©n'^ys^tlo 'eoo©!ltiroo» 
In th& first fsrTOt'Jttr*, tli» glyoorld© totilcar-^tlons w«r« dtrtr^d 
froa tl» rseltinj nolMis of or^refttlly inoli tc i «"tja mriftod mixed clyo«Pl^03» 
•vldeno* iM>t too esorftajn in vlow of th& tiolj^c^-^'^io nc^tnro of t l» 
glyootrii3es» L'-ts:?, rtsso |>r©ol30 t'liiyvilQ2ip of t!!€» nolyco^'ohie fossa, 
©nneolr-lly t&ol'* soltinr; -al trsnslt loa poinfijcj c-^ ttelir »-«ay raa infi» 
xwd o^jootra pornittoil Ch© oab^eot to tjo Itothor? ott^toS, 
I^ eoapiirleon of noi t l i^ i-rjiitfsQ of r^'^ c^Titlsatto oi^ oolaen ^ith 
th i t of oryatciltccJ fV-vOtlons of C3 t^7, i t tr'C cn:$«9tca th'it the 
olco«3l0t«ojfiij, ao i t occa -0 to t!to ostcaft of Oost t^o tliirfl of tfh© cood 
^^t of il3a22l£a^^i iMOlsLaU? *® ©att3?olyj8-oloo«^^«loto n n (203) 
npt 42,5-44**, I t wca 0I99 oJAliaci3l th'J- tiso o:-ss> COO hca Tjooo Icolcted 
fgoa Gr.3g<^ ip|,.Q l.itai^y> Coooa trnttoj?''^, P«pnfio t'^ 21<^ , U^Uao trilo»^^ 
cn'v q ^ I n i a aorelia^^, lAtor sariroyo of t!jol^ £iK>' -^oS tranaiftlon poiat*'^*'^ 
and %mssf dattt ' ' t eonflrwd tli®»« oteartrt.tic^, 
rhe c^i^rwit asnfirs tl<n 0? tho B^Shestc of '^a^ S300 ana i t s 
hoisolo ,aitt» by Jao&uan, « | 51* «^ >no.t«S tlie 8tfiiot«r« <rf th» i^ta*«l 
glyovrldoa fUPth«t, Ke i^f*' founci tbst the traaMtloa ctd e«iltin«; 
points of a-^olataa of oleodistoi^fln tmm »m& f t® of Aily,nl>1 «ttia 
btttyraoo* '-^nM y*]ft^|a abiongifalmi l l« -wry rui T to thosw ®l^ »«n <^«* 
•ynthotio 303, r»|iost«{! Tiy .'au ©art and CI 'fco'^ :aa Jlf*"** rsfirteodly fwwi 
th» recKMpfitd foe tl» tinayo,^.JOSS by tt^boirt ^ a^» « "^wfl-^jjaiaito-
^ / ^ l « t » « n n (5P3) obt IwKl by SiUitofe 'Jiia ItAlaaby''^ by hyl^ogoation 
of th»^«»t^laito««^l«o^«4it«v^Z'ln (O?') oonoewtr toa fmn ooooci buttor 
»0 
indloatirJ thr^t ttm fnvtmv elyoorld© w'» l a rg^y , it na" wholly, OPS» 
/ ^ i n » th«r» w«i»o In do tioao t t o t , fitoloonl n i t l o , a very ooaiaon 
Oottttitrzent ifi BP«^ f r t s , ola& tnd t l» ^m» CoaJTIcwwctloa of (S»0, f©» 
rp3, vbtoh Esslta £>t SS'**^  ba4 been i::entt£lo, £n e'^ cli Inotvao© in whitih 
<lioleop&Xeltl,n ciaccattr: tos fmo o fet were l^iooGen-.t©a, tho ie«>is@2rio 
PCS of apt, 65**C EK>': ts?ln3 obawvcsfl* I t w 3^ tXi(^©3tcd tiy Ch^ps^n rud 
Crosooloy*" fnoa eootSic ooJ^oo, a-ioy cj^ io f^ roft caPlyoio m^t tbft 
aajor aJyocirtslo of coo<^ twittor I© tl«» S«ole..te» 
^^^^ J t £ i » feollcvtS ttjfit bothX- ^1^ /a«-f>clfalto-ai-C-g glyeoarldto 
i tad both X cod /6<i®5Q>^ j^ Q dlpriEjiftlQs »es?0 picmmxt In p^Xa oil by 
liydro0en-ted jroteofi* T^ eyo* fo'iso 01*0 oa P0-'' i^rodoslnato, tmt thoro 
is ovi' eno© of inc-^r^in^ ^o-ort loaa of tho ^'m^pn* ooa^'lcta^tlon/dO-rOO 
OTJ^^W) o8 thQ to ta l laounto of i^loltlo ea-» C-g- 3l4o in tho vholo 
fct tot^ town-do ^r^r-llt^* OlUltoh ri^ t^sol'' oonoludod t^ I^Ojfogmiattoa 
of r©^ oil tti'.t toathjj-" ^^ B««l«o (liualeo) Giojyuolnn c«3^« rni/&« 
OTQCodloIonlo (llttalcioa) rre rsyeaent In tfco ^avQ o i l . 
'^oto ropslnitin nron- ro^ bjr h7'£?ogen'tiiiG cooo'^  tmttor, <k>tton 
8«®d oil " nd nl® IsGCfc f. t h.s booT showa bj? t:i^ reltins CKI trr-naltlon 
nolnta to bej^-laamr* «i':til s fvalt oot**^ t?ca BBX-V ted ^ 
etystaiiiftatlon Into 5iono-oleo *i3»l dloloogly.iO-dli'es. Ilie <%ono«ioloo* 
iilyoopldo* toofo aSioMn to oonslst of **0 ', no «n8yst# Isomosf havlog been 
fotml coM'onint f t ty sl-^  n lysis of •V^IE oil oonaldorod In 
eoajnotlon with therm 1 .'t* obt-lnod foJ? Inxvt-,TJ«il ^yoerl^os isol^tod 
f ron oryatc'^llla. t los of tho fUUy J^Jroscw tod t'orlv? tlrea of ••" oh 
fvaotlon in lo^tod thi ]ir«««noo of both^* <..f%i /^•oloodln&iaitlns In tho 
»dno-«no*vtttrst©d dlo- Jairfetod portion of tho o i l , i^ horo »»<^ «>?00 ond 
21 
^«p&laiito oi*odiliooloio greatly p:^'^ooin^teC QV9T thB aom»t|>aiqrliig 
6*iao»(>7 m thf oonoJS t^tur&tvd 4iun8&tQs% t^«d fVietlo&s* The 0t«&«o« 
di^plsit in cad di©«K^l|^l©itlii o-Tftusii© in sttXUtt^ft toildi»^^ (S£filM 
g»bif»rtta^ liEiiv« been chemt to oeoisr •xoltislvoly ©» th* ejrra. looser© txy 
ezyatellisatiofi. 
IB a(^ 00ffle&t t^ith 6(ss9»ats of HilSiteh fp& ia odnteat «ith oertftio 
otteer otatfBtiito to tb© llt«rrtt ir*, It wo® oonclcdea by vjaiaby, ^*llio 
eni totton* that laj?a^ b»«f tcliow and oatftofs taltow asfe tioi3ME!@ad<»s in 
diotrlbotion of f ttjr oeia oholns tissoag ttioir cl^ o®»ld©Q» Fson theiwai 
end »-.ircy differootloo t0©hol<i«es :ipDlle3 to f^ » Oj^ tf, nWg, aad C-
fr©otlons of tteoo ictn rjsa to th© trcHooo j>!?30ttot8 of ooonloto 
hydrocea-tlon, i t »co cli'^n t b ' t J.tra Is con-^t^eJ of 2«*pai®lto ^^ea?ldo 
©3 nroposofi tQr nilCitoh t^i lo boef toilow ^nl canton t« SIOE^  orm oocmosofl 
icvrgoly of l-»->alt3lto (^yoo»i:oa# rictxr.r otecr*v .tioTffl on ^ o Glcrttirrtoa 
elyoorldea of l^^'d c**-©!?, in cgrc'OQscnt with oCIio? t5or'S»rD th'^t «;&© p^^or 
airtwturvtaa c^yccriTt© i j OPO, 
^^1®^ 3S. isJL* ^-'^ VQp9f!%o^ ss-»ry Jlff©r:^tl€m pctfeo**® for th t 
solvmts orsrtit-lllaM fosms ( i ) ^gmthotto '^?: »« (11) a nrttjrai 
oloodlf^ei r lo pTOyr-'-ea isan ieoksta battor. .h9 oo'e esponditis i)ate«mft 
for th* two glyottrl^os ttvo pe^ oUe IXy iiantlei'l* By x»ray dlf r«i*aotlott 
end tbevnial »Bthod«^ tbo poly isioxrphiaM of oioodlaterxrln fzoo kokm bnttov* 
oloodipalttitin fr^n et i l l lngia t4*llov enS pigtail frt h o boon otndioa 
by latton*^ who h^n oonoluiod tl^^t throo fo «» of tho GOn tton leokwi 
buttov -^ greo olo«€(ly with o la l l v d«*ta in tho "Oratbotlo fH)5 of ^llor 
22 
tM9r studien Wve ehe/tm thrt t!i»r* i@ ao algaifiennit w oonsidttat 
diffwrencee In melting iwJinto or x»rfig^  '^ long «5*«lHKa" of j3«fo?« 
(pol9tao?phio fo-Mi) of e^csBsotrloai and taii3?a?«»t5?ioai C^ j,!? (f*t>i« 5 ) 

























«^ f«BBB^ rt«e3 In KllJltch aafl ?flXXl««9 "flit r^inlosi ConotitQtion of 
^Tattif-ai F3ts«, 4th eiUtXon (X964)t p«6a)» 
On thlo b««i«, 4t tirould a-i^ e. r th** *I» oaaolualon d • vn on this 
b^ s^is of e»y»tJilXl«M8d cr^V "- otloas -^ *« not taite dependable, 
Tte fiitty iiCljQ ooapotition &t tht S-iKiaiUon of th» triglyoorldo 
Iwas boon d«i«zalno<il 1^ a«Xootlvo onmirs&tlo l^ (ii*:>X3niltt toohnimt* fht 
23 
M^l groape a% ttw i - taft 9«>po3itio!}a e ^ «el©et4vely apllt off by 
pcmoire: t io Iipa««* rt® n''Oor«Ptto lipfts* I0 tim^'^ny «%Io7«d| tlsla 
e&t&lys«« tiB ®teptj|9« Igfdwslyaia off triifllaroetl^o to (ilyoozoi irl« 
^sri^lyooaldo 
1,9-^Jlca^crtae S^noglycorido 
5»3«aiglye®t»i(i« fv t ty aoifl 
ffetty ©oia Jh 
(arcorol 
,^a^f>? Ulyrite.ft = 
The foTBPtloB of Tjf^rti^l (jls^es*ldm !^ ths tjyCi?olyrl^ jyo, yttyo 
of tirlslyoea?l^s ^it!]i "increatio Up 8© « s fisat TS-ortofl 1^ ^vtmt 
Ga6 a©cio^° (1935)* tfi e^vli®T ot t^les ' et)©-? tnl Klag^' (1935) sfe-iort«a 
tbct ! • f«a 8«©onor:lyooslj.o3 of l.tceio, KCi'3?i'-Jtlo» p'^italtlo ussft ato rlo 
ciolda asro byJjpolysrJ Sgr p nor«-tio iir^eao ct fflccotioauy tli» a^ a© rato* 
?•©-p»yloyl-<ii tsBlQltto >•© tho aatjatpcto, fo:tni ?io uiff*r«ft.'3« ia tho 
rato of hydrolyala cf tho ffttty iioid e«toi?lf|.c5'™ with t5ri«''ty or 
••oo»i -ay fty-i»oiarl * »oa'« of «i oo«>X» On *.'« OIIJOJ? h»nl, B^iie and 
Katl^olt*' (1958) Inwatlctted tbo onsByafctle Siy-f^lyste of a to.r lc aold 
••tors of « Kmt»T of p*la»i«y, oeooal^ry a»l t«»tii«y aioohol^* Tlwy 
oonol'jdov, fch-t fatty »olio ro onlit by n -^noro t lo llp-oo at aboat tht 
•««o rsto »• tho t.ri|^ye«ria#a th»»R»lvM, tho r»to of opl l t t lag oathibltiiie 
tfa» o..ao ehe^t^otorlstio v^^^lation vlih t)M leviic^h of tbo onrtion ehftia 
of tho eold at ooottm wtth tho oorr^mwAl np; gXyooridoa* 'Tio"tly 
H 
%ii»r^t%9r C«^raog»io .-^ ^«i Hegno^^ (1959) reported tlj&t tiiisyBoiitTtoaa 
diololn io lnyajyolsmed i»^^ r. pl&ly than attwjotirlet^ diolttin, thus 
l»aiocitli!^ lacdl of 0Hepi« 0|i«olfiolty of 0«ter3 c^ n"etjsa-y cleohola* 
m«aa cas3 ^^eiJi"* (1939) iw®»tl©:'teii tto emotion of p.-ino»®etle 
glyoorol uaa i t tiaa c«njsa«id®d th^t tb© en^ gm© csplttB tfe» est©!? liokt^gta 
of feotlj tSw» .-ji?ica:R!|r saa 0®ooafl'»r ©lo^iwil {poa;^* *^ a l l ^ t nriciap 
t:Qrd^l9»i0 of th© cj«^l tslnicfti ie botioJ to tslii p.isr.zy oloohol smmp 
oooarrea l>0fopo th -ts of tiso c<^i l!«o® t t e seoeisil ^ cieoliol s»9«p« 
loeaaallo^ (1951) efeadied tl» ^ a w i y s l e of tolclfoeria®© eM oho^^ 
tha|> I t conslBtel of a BOI?1©S of t«j» t;?io© i^cotloED fa>f3 t»iGlyec!Pia« to 
dt^yeertao to E©30c^ ©©»M€i to {jS^carol, fc t '^ CGM "teing if©l«: m& ®t 
taoh stotj* B® foaffl tfeat jjfinweotio linr-.s© l^ .lroXs'Q®^ eotavB of long 
ehaiBt l«it not sbo!?t c^cln fatty aoiSo, Etssiwoffis tx?ie«iQonts oar,-i©d 
ottt in vcsioti3 iGtjorcto'^ioa li?.v« Q1IO«SS tl^ *^ * aigl7e^itlet aaft canoglyewfi'Sa® 
eetoaiiy aotmsal' t© aa'^lnc lipolysi* In v i t w cftl ^ yjl^ yft ('^naoj? £.M 
naiaBoiisi55 (1945), ^:»a»ll® t l £ l » ^ (1948), '^€tmDll© |»lia,»^^ (1950), 
"«8nmii»ll& S i a l * (195s) • Borgstrfea"" (l?3S)* '^^  sicilln^ p'-ttora of 
liyarolyaia t*t,« <l«5oa9tr' t«wl fo» t Hit urine !^ l^ ehoSsey'er enS Vfelqu^t*^ 
(195s) • In ®11 tl*ea© 0. S8« th* re ta l te c»© EWT© «r !•«» ^p;Plitativ» 
and idoa of ttsiag i^  foi? d©t63e«lnAnij fooltSoncl spoulficity <!o«a not 
a^ jpOLr to b v« oofiW tap, 
mttson §X 5L« (1952) foatta t lP t thert i« a i^ilwt- |««f«7Btitial 
hydrolyaio of 4&oid» &t 1 ^ 4 5 fHS^ i' lona tmd e<9iie4d«e'&t)io s^ottot of 
S5 
momt&yViOvijSi* i« isel ' tc l col 2'nimmtgiytii>riie ^^9 p?«3«Qt in th i s in 
©euaed by oo8ves«iiost of P->iicsao^e®iia;« td Z«»te«»i? In the intoatiiMi* 
;l,,l| ytifB^  cna j ^ Jdstol* H® foimil tli^^t eftear on© ten:? © ai«tur« of 
*iMi^l?oe»lS«t issaoG^S^cjttao awl fcti^ ccia ijr-s |7:?©Q©at, but IKI it99 
glycerol or eigayoewidos. a s iuica^otwiil® ©J 3 cooni®ti^ liyan»ly©©dl 
aftsof 12 licmrs* '•'^ o 6:^ i@ catiMji**^ ® (If55) ic-tcsi? sjoporttd t to t fim 
eolwglyoeifia© feeeiSJd Ijgr liDCko© fc^ax»l^t0 vm t to S««i0tioolyoo»4ao, ©aft 
tljet t l» digl3fe«p|.dco s^sr© oitfe®3* 1,S o? ^t5"toos3»o« Bowoxmf, In l*^ 54f 
Borcptcoo * i!e|soi?feoii tfeDt tl»# l^^lsolsf^io of c^^rotrtAes ^ fjcjsoroctio 
jato© oiiag««i Tflfocosa trtu tl® l,2-i4i£^7eei?l4o td tjeftb ! • caJi ?«Qoeo<^yo«rl^o?j 
rnd "loo t t e t ®xo%sa@» oooiw Jg 'tmil.vo r^ ^olS •  o ^ y|t.go to©t«ien 
l^lyoei'Mo f^tt^ ol^ l : 03 l i t e r toi fr t ty roii .ft^.-Mm: *b® ror^jtlon to 
l»o 03ti»r»ly ooanl©:^. In t!» ylti?o exT«''iecat, eaen oi l oont^inii^ a 
aaawnt of It^oilo^ fr©» naiattio .Moti fcararolyai^ ly a aiataifo «tf l»il« 
aolda tiijft jpanor«"«Ttlo J'aioo fwm r a t , Tfusln '^ tlur ootivee of tsytoolysia 
t l» fi^tty toldo of %lm r i^yoorido lMie<"«M» lft!>@ll«4» 
ropo'ted by M« tteon and Book to 1955 oonsletod of * dimetod ono tmn 
trifilyoorido to l,2-«ll |^oerlao to 2-i«0T»«lyc©»i o. Tt»y feloo itentiontd 
thi t pfcrtl* 1 oottvopoion of S-aionofflyawiao to '^ iM* l*i«oii«r otrpo- rod to 
00003? in tfeo ititootim* I t ttrs l i l t wtao o^-^ oaftod tbft t t tho oonelttoloii 
of hydttolyou jy^ X l ^ only ttho l-lsofflw of aonogrlyowrldo wan fteosost* 
Tboy astiuiod that d%»ot» of looo tfmn 60 wlrmtoo fiuB- tlon oontbiiied 
•T)9i**oiablo tutrmtitioo of ?-«»onofflyo»ttdo as woll aa l«i»no^|iflyoirrido And 
H 
i f ligrdsoljrols we« ^i«!^o. to t«90«pa fm 6o i&imitn^ 011I7 tli» #g?ittli'bsitMii 
ffilstur* of !.• ' aa ff-coao.slyoorldos i ro ps999ts^» 
T-Bymrr ©M ,^ii!SK5ll.« ' • ^ in 1955 ettb,^et©4 nmrm&l ffi;^the«l4i 
trl£^<s«jpli©8 end rcE^ cCTlBfld triclyo'^^i'S© to h^ y^ tL-olysla t>y prnoro'-tl* 
lin'-s® cna th® hy^so'^mtm vem cmlfBel hj e!if«ir-tocpcr»hio n^wsoaif^ 
cc4 tsy dotorainlir? tij© de-p^ee of unncttsr Uon o'' t!t0 f fc otlona* *11jegr 
latJleated tli&t tbo Mncs© ciota i^ofo«catijail<f tm fetto ! • t-M 3-inttor Wt 
ciso o loesor osjtoo'S ca the 2«03toff# t t ^. a To-Ttl tb^^t f!^» ciyeorol i» 
not effect cnesMa of fii^  sxjlyci®. 
latoff 00 n^ttiO^ CBfl Beok^ (19SS) l5s^«3lsii}i^ S-»aleoyl aiptiitaitiiig 
2««ol« l^ <ilst©oriii, J?**pclt^ltors'! Ciolois v_aC lmoZ<»:^l filpcltaitio in vitgf> 
with peaoroetio li«p.o©, Thiiy olutoj^ tli&t «i9 lis^ffl>1^4e was fiotonatJMA 
by tfe» Xoo^ t^ion of Ofeo fctt;? Goi;^  in tsi£jlyc:'.^i<loai osisslefcins of 
ofttui?^ted fatty cici;o oaat' ining l€ or 10 0 "f'^ J'^ n * teoB# Ch-r-eteriaation 
of dig*9%ixm psroSttiats of l«<»l«oyl tU'»aji3lti«, 1 -^ <afi roji3oi8ly 
roiprrsngo^ IfcwS ;!«noa.-:tr tot?, tli-t Jiyarolyalii t -rim'rst tigrstwoJqri ai?oiit» 
of clyo«.t.H»X «S8 not influonood bjr th» i^'ttiro o'* tho IVt*.y aoiS Inat piwwtd 
In fc rBd'Tm f'ehlon* 
Sai«i«y Km;! 'omiaetlo' (195*) «»«3 syniltotlo l?«»»l«o'lpalaltl!i, 
l«oloodi|>»l»itln «nfi l«-flal«ltotitoi»in for •ttj'jrlflc" tho rotoo of Ssc^lrolyslo 
With DBttoro^tlo lin'ifto £«A ropo^o'* th t t tbo &ut«« «h»ini at pe^ltioiiB 1 
i^nA 3 of tho trlglye^rldot wore hydrolyoo . wi • r nl^ly then to iniwr 
ch^ilno at i»o»ltlon S» Tl»e <^l6f taoc^ iu-nlwi wa® MI««9OO«O<J by thoi a» foliow«i 
Trl«l]«ovl(io ^3L|?«4iglyoorld«a 4: J-poTOglyoceiSoa 
n 
ptf«a&oat« 'ilisgr & o s ^ ^ th^t iM« h-^^of»i^ due to m dir«et motion of ilMi 
•niiyne aisrotos at i^ taisi'lion 2 tb^a to an looa^:?iS'4ion of Sf«maiSA ;^r< x^iA«* 
I voald bo Qmtk tmn tlio ^ o v t otttiSioo ttr-t Curloi; tlio yoaz^s 1995 
©na 1.9y5» SSatftaoa €i 3«MJk cafl Gav::i«5' fc BecimoaXe fotsnS tli:::t In »j-raer«a%t« 
lipcso feylrolysio of tfiglFcertflea tlio Bg>ne^ ,7Of!c?46a0 ft?aotlo» oMatB«d, 
ooatS'ined both l-cstjaoc^ljrossiao as t?#xx o® f<<!3»5:^ye0«i^« So»«iroi!', in 
ret otton (^ NKjaaaolt© ^ ^ » 1959) t&ttf f^%<i e««j»o9ltioi5 of t!i« ?**» 
aooa^2|reo3ri<l« wao eetosrsinoa cofl ooir»- -*&Q wit!i tfe t of total fttjso^ljrcesl'to 
w&oa botb tjoro foat!^ to b© i!K>r© or looo the cc^ !©» Cn ttslo t»ss48t I t wao 
oesBUBod that tho f r t ^ ooi^o ©tamoaatlon of W:'l osi^ a^ l^FCodLtl© l a a | l 
0241013 ffOi>s?e3GBt tl© fT t^ty csoid cKRCSpooltloo of tfeo 2«<aaoosayo«nel^ fjpuetioa 
xxS. to e l l Qabsoqamt otu.4e9 tho IMt^ ooid ocf55?>3itloa of tho totfcl 
oono^yoe?i<20 frootloa hcs boon cXvmk .^ Cc^ tt;^  roia ootapooition e.t C-a 
position of tffljglyetel^o ^^ aea th© l^asoiyolc ^~0 e«eiSttoto4 for e^  tota^ 
^OT. tlOO of 15 to 60 n^ 2!Slt«9» 
-?ho 3!«iMitlo» i t o»ir?lod o»t ;i« tollmo I tho tvl|?^oo£ido 
(oiibotviito) 10 ostiiliJiflef! In lmff«r ooXntlon (X^ txDortis i^qrX aotiiyX ^mit» 
nothaao) «!! 8»5 wl^^ ^U« «5"Xt (so l«nt tttnrafilyooXato)» THO bixo «;: Xt« 
wnmi ®o •KtXolflox' ««J «ui uotlfetor o** tho ens^ps** " ^ Xlrj'to «.-afi 
•»Xoi«n ohlox>ldo irhl«> %i»9» tho llher: to i ffttty Holds t^ ro addoA to tho 
•nmXftlon* caioitin ehloi"ldo 9&n not bo adJod i f » tihootih^ t^o bnffor 1« 
28 
««*d« mr&Totyio in orir?i«a out &% 40«4S'^ C enS pH i s aatstalmA at 8*9 
thSQiti^dat }3y %h§ vBQitifin of ditvit* ftsvaonic fjsf^m a «iiorQibiir«tt«» flM 
iMBdtmt of ptisS3Mie>tin stud tlift tim of l^ds^iyQln o^t ohoson in &wek * tngr 
that tho f&t^ ftoids 2itt«rct«d» exprcstoa c& a f^ orooxitrigt of tho possiMo 
totfi^l few tfe© ®0«pae,i lo aboot SO !>«? «oat» Sfeo a«gi?oo of tijnlsolaraio i© 
<S«to32sslooa fey cddlo3 ^ teown Giaotint of ffioth^l T^OBtf^ ocaaonft© to 10 pnt 
mxA of tho eeaoCioa n | s^r»# H^tjolyslo i'^ * <"«r«:33ti!?aed i^ c^Cln^ 
4S/EeX (i^ ItO) ©St©5 10»30 atimtoa^ Ijo coltiti«m theu esmtciao 
aoROoavojytea trlgl^cualdscii utjlie 4n cdSitioa Cf,gfl;^ <iorld«a, oono^ycosldea 
cal fctty Gtoiaa hcvo t^ eoo foEra» .^ tli© w:,toz? S^?o-' lo 0ctor-.toJ ^i%h 
«odtao olJlosiao, ccole5 * a^ fih® r^ ^^ tjietota r^^ catr. ot®d tsnth l l £ ^ 
p©tsol<»K3» ©ttj®r o'^  oljiao'Tofom coia ce^^rratc^ vies coantor oasrent 
Slstsltnstloa sothoC, to j oxohcagor©^ abso-nSica cai ooXtu»a obroc:' togs^pligr 
oa sil tea off oilico* gel cs4 Icftcj? on ^ thin Iryo:? ohnjs'-togxff^ plqr cai 
oiUoa eol* 
riffesrflwt vos'ke-^ araa Jli?<teeat <t7oc©'c^ t;® i?o» ttiO eoporrtlon of 
fatty ©old ' n<s tuito^otoA trig;lyo«r4ao, Borgst t^ u«»a a s i l lo lo a«i4 
•Imm^togYapMo proc«riiaii"« for nm^rt tinff Q!»Tio-»t ^ * *'«'• trl^yo^i?ldo 
t»t^ t^tOoa by ijanot^S'tio U-««o fey^'^rolyiiia. ''1» t«aoao ««fia S^ «4^ iwg2yooi*iAfMi 
wojpo nopurrtad J^ftor oadtl^tton wtth ^^^ ^nS ^hon oon;*^ tod tvm t » l -
or *lielyotrlfi«» !»y OIWOB t o ^ ply with hont no ; titi RO •••y ocnt ©tli"3l 
aloobol* Riifoon .nd aowot»kOT«59»^ 2 , ^ ^ y ^ ^ ^^^^^ ^ ^ Q^^ «o»oglyeopldo« 
fvtm oao>i »th«r by ttto oonntov oai>ont diat t r l lmtl^ mithods &4»d I««R»IIO» 
<-i»d ?««onoglyotJPii»t wtso dotOirrilnod tqr ijiorioilo »cld boforo '*<»€ efto» 
Ifl^Mrioutio!! with iHsirohlorlo %oid» ^ free futty i<oid «»oatoat of tli> 
li)»id8 wfta dotor»in«d tgr t i t ra t ion o^ :- vtaovod %gr ttaastn^ $h?ea#i« OO1«MI 
^ 
hf oli»oaato«r:^fMo prooeaswr* cn& fey fietormitac tf» dt^w* of tiBs;;tti»^-tiMi 
d^toralaod b«foro ca5 :'ftt®r Itcagjriatatlon of l«»3.i-,^ s»w? «? dtstraotloa of 
l««K>Qd^yo9iri^ o® tsy peidloaio eoia Gn3 otosaar-tocr:^^ on /«fce»lit» IE 400 
cftd on eilioon* CoXcss^ n end Rsiftoo"^*' so?: y C©5 tfeo fix&«'« dl» c»i 
jsoso i^t^ ijroor&de by (^:£:awtloo olir'ot:^ toc3?^ pt:c?" en oiIica©»i* « Is* tiiia 
t«ciMalQ»©, the feC0 £Uttsr (E J^IS© wsro »©cj«voa t:^ ? T.C33$,IICJ tltfou^ s^  50 g 
oolttran of IB 400 *'/-j£M8ellt«i nmiu" eail %h& ec-ati?-;! G'll^ ®3Pt^ «« »©oov««oa 
!>y ovanorattloe <st^  ether tiados r©t2«c®<i puocnu.-* ,^ _«:i»c© woi?® t!j«i 
oerGu^tea Ijy afleos^tloa ob»53artoeEcpfi(7. Hio rsntsos' o^ fe3r<3»o«yl cpoopo 
in the Glya05rl.de® aff03t tfes t e a o i ^ of i<loo:^^tioa« 1^ ts«l{jlS'Co-'lS© 
Wttg oltttea f l r t t cl^ sh beasoas C3<L tlioi fllcJs^cjiCiO with 10 ^or cen* otlorl 
©thoi' In bOBceno* niao;;!^©©?!^® vcs clatO'*: uli^'i etl;yl oth®-^ "* The aiUoft 
ooatsiainc tb© fi3aoc^ 2,5sK5^ ''ia®9 (Jo'^sst T'f v: Stse) la cattrcat®,': with w; tm 
otbonol* 'yim ooaacis'ccciilo rK^otion was cc^srifiti^ in ^aioofe^lio not iih# 
i\f^«r aoidifio'-tlon Uh® ffetty foiA© woro cso-weTrtc-^  to setliyll cator» vith 
diesoKotbciie and ra.ljFRM by sss-'tia of CtO, Xn t^ »« l^tta? «tiili<(» th« 
isolc^tioa of the t^ili?oly«i» ni?o3tt<st» «^o af.** %^i% ^n% by tMa l-'-yo*' 
oJMo»\tosrE pfcgr''. ^ o }jrt>oly^i« |)sodOi<rt ia XitO <iUutio» in ohXtrofotn 
wsis a^piieA axop wieo with a miosovyvit^ in i. aoriot of 6v^t9 on thin 
1^  yeir jpl to vhioh v^o 00^  toA with nixtnvo of 7 |; «tootQ8o««r»«lioa eilion 
fiol 6* The dovelOfiOj^ w»lvont va« • nixtnxo of otx<oloan o .^ttor £>itA otiqri 
•thme (50i40) to vh'Oh 1*^ po? oont for«io < oi4 «r&it ^aod« tfto 
<ioT«Xopttont tine w o^ oi^ 4mile>to4 25 nin* £lt>r tho solvont front to vo&eli 
n heii^t of HO an fron br.oo lino* Tho oomMmonto w«po oo^^r^ tod into 
4 »oXX aofinod ttonoe in tho foXlnwint O»4OT of inuaro^oing hoi^b* tir«<v^],oAt 
50 
a(moePlyo»vid«Sf dtgljfoawiil^t, fr«« colds m'l ttiir»J*et«4 gljro©jrt<2w# 
^ * «on»s »«»« ddtcoteu ^ lioi:iis0 th© olsusus^tonl *^« Jttat &TtWNi a ttMtt 
0lllc?- gca ecBWO war® 0jcS??i otoa with •thyl otbD:^ ,^ tho extr-ci|i@8 filtetwd 
c»3 reai^co wiicSas^* --''Oli ^eoiCao wca ohon o*iiv(r7te3 to wth^lmtBr tgr 
^i th f-tty cdiao c*sa r-Jtilai dl^ori<3©3, Sft uc9 oh«y» 1^ Coaatc-ntln 
Sk£X* *b^^ doCiCsetcbJbts c-oaniQ o? dyoerol WKKTO Coswsd anes^ ctx^ iitk 
90 jrti-.' ©eat l?r<23?a22?otQ bsia occorffea* 
a^»o JUaflwaao ol" tfto oima lesG^ caa accs?cs of ismcfear Mon of 
fcft% aoKl 03 the s "S© of l^CErolyslo ia o t i l t & |;;«itJi^  of aiomoaloii, 
i«®i^ 3Qeli© QB^  Cavr^ sg?'" fotuaa thots tlio ©atusrtofi caa unsctteatea GiiPtm 
tJitb 18 or- tsavo err^boa cttaio KOIJO i?3£«5iri^  r.t ctsoat tbo arai rcto of 
&0V9 rcpiajy thcs ilw* loa^ar onto t^ith » jpxifsan fos? batjrio *oia* 
Tho Icftosm^i t f f t r te^ fotty (^clils ite' 'tw t«4«ata.i*nt«a glyoti^dta 
««ro "^ .etexaltMKI in t!ia>Iit <»11» i l l i r « bat tor, k i?ito Imttor, ooooa Imttov 
fei^ bomoo taiifl^'", T» itite»oi9ti •«ttjtr toit oh^ino In the miiceA 
trij^lyoorilos aot«palnt»4i !*y if f«»«ico ^Rorsatc: to 9^ ipor «««t vhllo 
t!3B to t . l oontent of «*'tmyj't«.i aht ino in tJje f tn «*» 4t««'6SJ J*? o«i*» 
I t wso ol'.isMiJ iljp-t diaflag ff** bloaynthosifs !>y "^ Is^ iito tma .^ta-iX t^oa iwoi'iwio 
c^ eo loo'tod a7.t)^8t «amlm«tvoly on tho lato'ti.l Oi^ x^ oa* 
In tho ftOi"0 1-te^ stoiloo, <)atro««iiii<:io« awi oowcBffe»?a'' olsjt»id 
th»t thovtov o)P>tns f&lty aoido loo^ tod on SiMi trli^lsroorido iatostvil 
owboa &ro <]!tileia;r iTaNlTalyoo dariat the lypalgui^ i® v l ^ oal i f tXUll* 
3t 
f!ii9 IqrAroljsJls ta mt aie to ® I 'Ole of po®i^ S©»i3l sj^alflolty of 
t^aaereotio llp^so ln^ r tlwir to o 0|>oatci»i3t«s •sJg«rr.U<m or inftozxekl ebort 
^I^ esigx^tioa of Intorxpl ohoxrtor ohPino h.^® t^o ie$novt:^al offoote • 
(*) I& jUXftf * ^ l®v©l oS ofcoTto? oh-iioo i» lyBnln'tie t idgl^erldoa io 
JfOlativoly lo«t ^^9®® '^^» tb#GO oh* la® cr© iMi o-.-mi in fod tPigJyo«irl5to 
( i t ) J a XilSSL* *'*'® ^*^3l toa^n teoltaiLU© Qoiec t!i® i^lttiooal opooillot^ 
of Tt-aoi»-tlo l ip ' so £bi? tb© 6otorBlaf.tl«R of tsiG!^«^i^« otraeto:?© ma 
aot bo applied t ^ i j t!j© iti!:os?BPa ohciai of tff2.cSfOt?l<3io io ctoft* 
r«ehtioll© c»2 coworfesr©'® (1957) applieC t!» tcolmiano to otsea^ 
of eiat* ncitoydl f i t s tisinc iodlno vaStioo for* <3ccatitGtiiroly osttcj . t i i^ 
oSi^ ngoa ia fnttsr f'cifi osapoaittoo* On tfe© tcoSo of ilcto, thfigr oomS«(l«A 
t l ^ t tS« feity col*'.© ^©i«a not sraflocjly <liot!ltiu.1io5 in ccdBPil aaa T t ^ a b l o 
fete, to l9S8t J^t^oan cjsa tottwa'^ otti'lieS r^ S3gr vegotcibl© ana aniisal 
fete (S?rbl©a 6 rmS ? ) • 7b» rosaSto ohowo-l Cbtroixjo of t^^'lo^ <liati?i!jatic«» 
fcat®!? on Ifattsotj aoa fblfjohoio®*^ *®^ hato meS tiso toohni<Sj» to oovirml 
C^ Q Qijg Cgg twwetw. t®' "soifi ifoeotrM© f~t9 oalS o*h«r pl^ot opooio® 
eotttrintng C.^C-g POi-ls (Tible* 6 i,oa a) cjsl o2,-^ Mid tli*t tho sntar^tod 
«ni loi^or obaio tua.:'.tttr tod «oido wt^ *o oxoJttsivoly «ttaoh»? to C-l ftB4 
C«3 «»xiil C!«i>2 oont i.m& C^^g^-'mm^tva&t^ tioid® «%oluiiiir<IL7 wtioaovor poeoiblo* 
ColeaaiJ* (i96l) JMMwted a aiailar data foE? fb Jr sego nmilMKr of f&t» 
(fafbloo fi ©ad 7) «a- eielaod th»t tho «»tttr: tod aol.o •-% tho i^ fliWtty 
positions fert jQr^ s^ .lyi3e€ XOM r^t'iataiy tii^n unut-tar^-toa oiio«« 
Aa oott-^ ^^ rod to vofl^t^blo fct«» tht aain^X f^ta IPTO ohi^a nubstnaiiai 
<ilff«v«n*« in tha ooapKOMitioa of f a t ^ aoidjs ootabinad a t c«>9 {MMition 
with vafaranaa to ^f>l9 f^t f*tfar »oiaa. 
3P 
1f«bl« 6 
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ttttton^^ (195®) 6«^ Ool«f8^'^ Cl9SX)J^ l***» «o *«^ l^ » bwn » » • •xt«»»l*»ljf 
otiidt*^ thftfi otbei? eaitial tnt& hf isolntlng th t &«3r!l etmpi mmhimA 
»t :i.i^  poattioa istt'l eo®jv?-alii€r i t with tfe» «oi?.i^|.liotj of whaia fet 
fetty eoida (•^H^ ?)• 1?l*e r©imlt» olioi?e4 %h:^^ i a pi® fi©pot fat* tht 
C«^ ]^aiti«si wa» o<«mTil««l to th« ext««it of 44««87 i)©^ o^at »tt!i t;r>ialtl« 
&«ld whsro c^Q l a e. sa of soed fs^ t® tbi(f «7or« ©l?m@t vttoUjr ooa*blii«<l 
with ol»lo or l iml^ io eold« In I r tc r etu-lcc, r^ttJ^n eaa ooVirlBWtt®" 
(1964) ai8o olaiEJtw Cl^t lAlcdtlo aelfl m<mr*Q :peaos3ij^yatly la t l» 
g«3P0altlon of the tt^>jli^QVl&QQ of fioacstlo iil©i ^41^ W-i?» ai^ iHNWiiaiar 
CBi in otto0» ca^3!^ fo^o i t vao @itli07 afrsaotfi®' Slstffltrii^iA e£K>«^  aXi 
the tijiwso iweitloa© m in bi^v p5X>t>o3Ptiloa in t^io 1 (si^ 5 podltioita, 
Bcsffos?a jgl, ^ « (Xp55)^ opplica thlo tc?oliaS!2«!) to aopofc fct® froe a 
so-103 of <3als^o J^ s^  iQraz-oisrtio prc^uote were Jteoletjsd lay thin li^ fOir 
oheos'togrr^liy (fOlo ?)• fbujr oltlatd th? t wfe»a tht |K>^tlotiftl Isoatva 
«• '« Oonsiaordd fo^ * gXyoondoo of twof, ^oos^t «^t>lt, tthlokoa onA SoCt 
only tbo glyeortdois of t!Mi &oe ooaflr«»d t o r t^m diatrllNKtIon* 
Coltflwnr* (19€5) atallod o l ^ «xotlo »ooA t&tn Iqr i^noroatlo 
11?»«« t^drolyalft &i^  fvon th» orlftlSJftS. fatty ^oli o»8p(^ltloa and 
thoeo of %!«• fioao6:lyo«)^l-«* prodaotd 1^ taoris^Syttls, tho fatty &old 
dtiAtritmtloii V0« letonitted {p^htm €)• B« si liMia tli^t mnj of ednoc 
ooffl"on*nt r-oll» oT a-^tar^'l f!it« ««?• oonflond to \h% prio*iy 908ltl«ai of 
t«l4^70>»xl£oa« 
9mft<»io feiid «o«0rl6iy» '» t tu lod tl« aistxllnitlon of C.*-
ttotatnv''toa ana Cg^  -il-' J^^ utMi" tttx-^ted »ci4a in v8««tabXo tsiglyoffirlidoo 
by tqrdv^lyttlt With i^noswitlo Upas* and <a^ittOd thftt thoio uaflK t^aratoil 
36 
Ft:iior«3tlo li"^9@ l^rslyelfl £o4»® zs»l iBlii»dt« ^llroetljr ig^eftxia* 
tsvm UpolFO*'^  -^ "*^ ' i f I t Jfca cssiaaf^ thr t ccido cttncl&ed to <V? end 
%hQm. ettao&^d t© C-4 tij3 c*3 ^m c%l fitotxitmtcsS «3t-~tiotlcaii3r. tliljr 
hr-^tm 0cicailr,t®5 0t2SfiJtair©o of co t^w «3l»'l c-ud im^ij^c^l* fct» o© t l» 
Bat I t IT'O ^ 6 3 fOosai C!i'-it i f cjs::ajroio tsy |rQCH:J0Ct4c lipase t^^dt^lyisiB 
ws^arbSy hayldB e^i^M %h»n the coMo e^ t C«4» C«G cag3 C»| jKssltioas oa» 
not fe«i diatsafesaftea jyca'teil^ witb s?©fe»otjc© t& ©aeS o^ lwr* at ®«y se t t in 
v«^t£%>l0 fcts (Kr^ srllia, 1967) •^ » S1».t»tbs» t ^ pooitlou r©c:ar3tiif aaila^ls 
f&t® im>» tasft, \m&i defitti oiy «ortc«4 oat oir«n in o^  sin^ft e^«e ana !!»»»• 
tlw a ovt os^ltttiiatimi of glyoariai* stnatttwe* I^ Pn ao tiiaiflcNNMM* 
Utehfitlfl (1970)*^»*^ «ti»ai«4 th» sK»«!itioi»l fiiattlWtiwi t f tiM 
I0f3f mttati'teA &nUs (afftdiiM 4i!»»t» ilaietd f^tty fteidt) in w&xlm» yalaHaa. 
•••d« &»3i dieatyle^ii s««Sii t«liPLr«iBria«Hi ligr })g :^ii2)r*i« witk {>^«v^iti« 
UptMNi i»ai tl» •ftttrxHsittmi ^ tattjr t^oiati at S«p«iltloii of t l» txigljrttttjri^** 
dotOTtsisea ^ haNl»eil3rat» ifith hoi; T|i^a0r«otio U ^ M * ^^ «l«>i«»< tli^t C«9 
poai'ion of trigks^mMim «•»• ootoriftod with l^tO wi^ UiO «eidii 
(T»*»lo 9 ) . SesHNiXctiofi otikiiof) o» lywolyoio 4 ' t a t»m twonty fo«r 
•pooios of ovaoiforeo so<i4 tseiiflyeeyiaoo v®.« »lso 0J?yjri«'^  oat %f 
Utohfioi*** in fl9tl) row^loa r^nitionftl i l iott l^t ioii p»ttoi?«« of C^^^^ 
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of 19tlt ifiil^ QUA ISi? i»oid9 ia exaeifesee @o«d ttfiglytmHdmn^ 
Ho otbtt* o©tM3 of aoffiriiig tlio £^yeej?ia« typo citmotaroa f^ nni 
ttMi distrllmtion of tht fattjr &elAa in S«^Ditiod Q3^  1. ^fA 5po8lti(Gmt» 
of tho trlglyeoriae tevt iMWrn poported and Mtatt I t ia possiblo to a»lDO 
ciBi^rwttiws sttarfi^  dt tt© glsroertdo typo ofensetsso o® oMeimd W 
diroot aa'^ly«io o® om feaaa ejjfi fwaltlouPl as-l;^lo on iSm otiMr* Tlio 
posltioa^l cmiyais ty ijr.noEOCfeio lipna© fetio nc^ iod to oay ^nifcon 
pattom of glyoeri^o atroiOtoroa ia VIK»1I» of tho iPtarcj. I^te* '^ Ni 
vogotoblo fcito mtP 0. erabstcjstJiaiay fiiTosoaC fjo^itlon tJap-a tfeo eateftl 
fcto «safl tlM& caiKil fcta mmt^ to differ CIKSS^ tSioaaolvoa fio»vSp««lo» 
to ii]^oleo« i^ CKjas fttio vegotabio fr.tQ tfeor5OoX^ !m0, C - g ^ g aolfl 
•ogotc|>|» fcto ol:o*»7 hiig^Jy oeleotiyo o8%es?if£octAon of C*S pooiUon with 
xmootusr-toS &oid0« Jx& lovos; s^ t^a'i?:^ to0 ooiu Ci'.^ o do not oliow tblft to Afly 
Quoh oxtffiQt «rtil3.o in &e oaoo of fato oootc£i]^£i^ Cg^^^-masctar i^ti^  ooi&o 
b i i ^ y sojoottve ©eterlfiofttloQ of C«S jwcdtloa ^ith tlio 0^^-. 
«its<''tii?at«A ooi<£la aiono hs» boon reported* CIms tho oseteat of 
••lootiirity of «9tosfifio»tloii of n«? itooitioa ar^^^red to -Iffov 
oubttrnttally to :?Jlff)iro»t ir»»npe* 
IftfMa^Mgn af ttei iJlfirilwUtta af r^ ttr,,^ f^ t<lf m^laM, 1 M». .M 
Bi<ook02<teif f !i»« lovolonod cm ena^witlo nrooodoxo ^ to dotoxv^M 
tho ocHiiDooltion of ^iyl gifoape ettackheA iipooifl0< l ly a | c«l , c«^ onSi 
0*5« This pasoT« .tlo lip '^OO (8«C« 3«1«1*5) hydxolyooo tho ootoir 
40 
^9030 in t!i» X ODS /:, wt ! • and SmpmitlotmB tt@ &ott0ti« ho»evi 
i s cot ot«r«eh^p«olClo in %h» scmuKP %i)iS^ 't i t &^ li:&9 ao aiatlnotion 
t>8tir9«n tbft poei019210 I cji& 9 of a l»S,9*t:!7ic<^l L«-l^««n»l* R* 
titilis*!! both p:^ no9@ctio Hnaae cn^ ^ 6t«7«»»'jpctciflo lipol^tlft anivs*, 
pho3pholit?c0» ^ (B.C# ^•1«X»4) in tbio Ga^l^iorl oetbod ta dvtesaliMi 
t l» f«itsy aoJ4 e9R*^Stlms in eceh of t!i« t ^ » o :309itloa» of tho 
tri^FCorlfles. fe tiho pTOoeatlsr toa«m BStl^ti^o, i5«l^[ye€»l-i«®, ®iro f i rat 
aoj^ aarfled to clarfeosfes of fli£slyo0»i<3o«3, ottlieffi? t^ tho cotion of » Ujiaso^ 
oe t^ <!osrc4ntiois «ltli GtJiGa r^d roogsnt^®* Is© iooooiJio <iiglyo©rido0 
ci«> thoo jposaHwsS efitb tfe« faoip of a otoscocjiceifio ©tss^ao, olthor a 
a.lf^yc®ria© kin -m (efto? ooswresfcion of SIio tUca^ossiaoa to |?l»ocpl3oli|?id»5 
a t)!iocpfcoli;i^ .©o# V&9 cofc© io oivim ce follot:e» 
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In th« above Sijkzsst^ tfeo ft rat ot®p ic a |>cs»tiai tsQrdsolyals ©f 
intQMOtloti promote t^H (m& ?,!!Uaicl^ re83^ id«@ XZSt ?««3om^|ro9ild# (XV), 
fj»# acids 3EI aoa t'dL^^QeH^f % tim 6l^l*jree^iQe fEmotion e^nsletiiMr 
of 1,2-dioiiyl cn^ ?»3W!l«ifl3rl Im^ytiwil icol tdl t^ chmtifi'tom^^^ 
on 0lllo^» ai»© tiJt^ t^ed with pl»ssrl aiohlotophoonl^t* (rec^etioii B) to 
eonnwet them to 1^  ©wS B • pbosi^tiayl i)hOR3lo pe0T)«otlv«(l3r (VX)« 
Of th©6©# only tl» l,«4a< c^j? l e docegrl ted ('*t tSi© 2m^tii^ion) by 
|}lto»l^lip&8« A,frw» nafee vosum f^nd th© r-'sr^ uata lyoo-Siosph tld* (flX)f 
ttaoli^ nged D • frhaf^  .feati^yl -^ hsool (IS), caa f.it1^ f.oid (VZXI) Sispo 
««pi^ r-t«d t^ tblo l^ sfts* ©Iic?oa"-tosrspjb5f, Cosaswn^ ntj rsiOids of a«vttr&l 
pxodnots aro dotimslttttd ti^ ehrem togrs^j^ oC th-si.-" laotlqrl ost*?* find 
frrnt tlWM i t ia jposaibXft to ttoa^te the aciCo prdsant ftt «®i^  position* 
Th» ooapositloa of a^ jrl 0i*ou|di t {kositioa 2 foil<^« fxwi •iiE'ljrais 
of tx^otltm (ZV) or (VZIZ)« tbos* ^t noaltioa 1 froa fi»etion (Til) , 
«aA tbo@« &t QOttiUoa 5 r«D« (I) « (IT ^ n x ) «9^  (XX) • (XT), An 
Aftwoaoat of Im?-^ botvoon tlitt* two figareo at poeittoa 5 i» oiaiaaA* 
rim yotaltt (fabl«» 10 »na II) »hov that, in 5«n«rta, potitioa. 1 aad 3 
«xfo tiBil*7 in «oa|M»t^ ition 1»at not i4«nti«Al» Cl^ roovi^ * Qoap«sitioa 
48 
'm>u 10 
Poisitionel 6i©triTmtio3 of Itetty oetdo i e ws«rtcbl» fat», 
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45 
««aia b» oeldali-tcd €r^m theoa r t t u l t* only on t!i« assctai^ioa th^i »«(jrX 
gxovpa ^t C«4» 0-a uaa C»3 rr« a t t t i ' ^ t loa iy 'ictirlbatea. BswektJrtsroff 
raoiwsio ^xtoffcs cj*a tli '^-t oajy in a tmt eeoea t!ifi7?o will b« » op-^ iaia 
l>!7«non'5tE^ no© of on© «3f?3: otloaijfffsh* 
to stejyeostseciflo cssijraio t^ tii i t vrcn olcSeeQ tJi't tho dlotrltmUon of 
fctty coi^e f«3!sg tti9 ns^ S t^catiQ !» ? OQd 5 in <^ o^ <isl^yo«13a3 of aaUiaX 
flOTJOt fats wc® aaa r ' t^oat -^ 'U tfc» o'-cnolit-t) £"tiJ ^©r© foaci 00 
Jie^?ao@trio-1 cuS cfero© M~a f.:t© »<Esro ftmafl co e^-rnot'^ie:* (^-bleo lli",B), 
lo tho c'.'M@ of vo^tc^slo ftito, i t t?ro olaiooG tt:'--: tho f c t ^ ooia 
ctManosl tioa i» »»osattoQ 1 cad 5 woaa^  olotl-© to coat ociios, t«it io ma* 
of ih© fcta w--© tl» Clottflbattoo ooa>l0t©ly f^;^ieti£?ioai (fcbie 10)• 
fhft •a»thou of B2roc^ €»feoi?f io b' 80^ 1 OB m-^ioacS fllfforcaacco in tim 
befe-.viow» of 1,S aifilyeos^© or, one te..ai os& 0,5 . i^^oeiiu© on tbo oth«»i 
A oritie^-X ftjjfirsria: i iJlso«s tb t onoo ono f:^tty tte^l r^dicci io eplittod 
off froa tilt triir>o«lia« i t fo twd t»^ ^ e a of "^ifi^yooriaoa only oMiolsr 
tho et.it»i*t^e»l ad th« tiziajrwiotrioi^l 1^ the toininoloor of i»? 
d i i^eor id t t-ad P^3 .iRlycas^ido ht^ a no V'^ "*.ItJitjr vhm epnlioS to tJM» 
ai^lyoeiikdoe tl»H«i0lvoa» On tM» tss^ait tfeo f ; tV ' oitls spli t o^f will 
bo d«wiv«d half tmv ao a H«<i l»a Cigjiyc^ri^o 'w.! th© oth^ • l>«'lf fswi 
80 c»-:ll«d ?,5 flli^a^-^^^^'t'o ^ <! "^ay 'Uff»r«no« in iho oo»no«ition of ftitty 
«old8 eotibino^! .'it 1 mSi 3 "Kjtit'onst reeofdlnf: ^o thla mothofl *411 wily 
bo 4? aifft'*on--'0 o'uaed tiy ox'-itrimontal tn aecttr-oioo. 'rhtafofost, t h t 
roottlts hf this i»?liio«1 '*• not IscasBod - ny ffci tl»«p in th i t thotio* 
46 
widely i>«ll«iw6 t!i® v«i»et^lo f. t s h v« tti© a -aoaitlon «xolosUv«ly «» 
®lso3t ©xoluslv^y Qosrartlta tg^  CLg tms! twr-ted csl^a. Itotf©v««, t« WWJI^ 
fe® tb» usoftji to i?®e:"'^ 4ttsl.''t« t l» vmk poiatcs c^aasarDio ;^ the evi<l«iQ» 
^•t«rol»r.tion ©f eaaflcisatloa of ii^ vtisGi ftto t^ clim9-yritk8 th» wlt l i ig 
cDt3 ts^ussitlon poinSo fee? «2iff^ »®«l otij^stailitie ro?»s of fiiDctisr: tuS &na 
fiAtmaict«3pcfccfl ciF«c:^2^o* Bat ftoohisKi^ of cst^-^jSictvina oxoiu0l7« it»9«ao» 
of osrcaetrio^l aie-fec? tc5 (glyoc34£©o la imcet'!J2» :f^t0 floes SKJ* ©eta to 
»0Ot on G DWfejr 0Ooa'.T3 footia© Cn& to tb© Ibllesricc '-«^0oa3t 
'7b» teotmicoQ !J^.0 r,n y#t ^Gn CT>nUedi to oi5Sjr fo^ fr.te of 
feattor^^ (ris, « 61), l»03»o t:^!!©*^ (th o 65?, aj^tiio tnUow^^*'^ 
!5l«j»i-e-f*nslt ooi^ t f^  t^^ ( ^ • 45) Po?- s t l l l i ^ l J i t. aioi^^ (ao « 72) «l«j 
8«tttrut«d noid ooBtesS in 8»at of l!j® ?:to vrsy mi^ ^ rde ft?caa aboat 45 fOX" 
ooat ^ d tho 440taE.l pisonoations of ag^« (^gtl 1tv-ay obt. tne'« h^o not 
b«i» ot tot In &i^ r e ae« 'rtm Z^^^ for tho at^me ^^ o^ olili^iawl ^ fr^otloi^l 
os3r»t*ilXi»ii>tton i'-nl ihim i^ooodiiro ru 9ly i f «vev smoGottSd in iooltitiaf 
*l l tho COgU* For ©»t©-.i«, oaiisti fr otinn*! aethoa, "^ilSltds and 
Xohaporoo^^ «i4w tbo oon^oidtian of ft Bovmb oi l of Ste - 45 «« C^*-!* 
(332V«-SS» GSOg-Tl »J|1 e^««l7 por o«at roS'Ootivoly %y aolon, wlkilo l ^ r t l ^ ^ 
uaiftg tbo eiddr.tivo u.walst9glj9m-U* sii^od Jbwiil Iho ootnooitlon of 
47 
p«r enot sNwptotitrtly 1^ I!E»3,«3« Hitno«, the p^o^-jtion of G3jg9 in ctofWHUi 
o i l (I«t9min«d 19 pes? emt l i t^«r tlie« tho w^^wm ti«t*«os0fi«lty v^lu** 
Pttrtl«n? I t teas been S«i«^'® that the cetnQl ym^j -Siona of Cf^ F^ pTtawt 
etcy va]«7 from i^ft eilM@sa x^ tt<3?%i?oa tfctooretloail^ to %tm c^ UKtma x>«<{aU«d 
t^ t&sn a l l thio Qatiur-t«d coISs i s pSfesent as c%)Vl (see Table IS, fsskadaiHi 
Gafl i3injlai»i pronorttoj^ ©f (TgU to coW C3j.»isll imgetaMo f*t»)» ?!«»• 
tfee oltttea bcvo cuy ooriosin oical?iC-aeo ©nXy tn s-aem t^tmm tfee oxftot 
relcttonahifi betweeo tm ctsmnt <j? cjw* Clgt? poooeat to fcteo total G^ j,© 
10 eatebU^^ed t^sywotly ©a3 tMo fea© not boon Ion*. ISo proof Ipo t>omi 
®lco caduooa to tho ©ffeot that tho QS^ loft tsotitaa in t l ^ fUtsrcto© 
6o not oontuin rjsgr im!ijfr:»t:?ioai G!\,^ » 
v/ith roforencD to t !» aotn^l catliofio of cijris^is ooe^* o^n^ir.osttblo 
l»rog3?03e feas bo«i mi^ do* '.Mlo In l t i c l ly , i t ^"O ':)®li©*»oa tir-t £^7nrsot«l<^ 
tsooBra 1^^ fcigboj? a#|>ta» (^«»fo£i!ia ^m laost nt. t^o foraa)* I t io now 
©ifiacaat tt« t no iJiffoitn o in Belting nolnts ©r :Jit B»fos»o io preaeiit 
in issny o:iaea» 7^*tl^^, ctta.-iea^"^'^^ on tli© ri»pto» of (^tQ^ oi^ot^llited 
Hlong uiib addeu CS. '^l»«^  th'-t ooaplote X>Q»09. 1 of Cf^ « o^nnot be effeeted 
by tMa pirooeattxw ^nd al^o t !^ t sts^i t a n t i t i i ^ t^veaent ocn t^otlnoo l&rge 
difl^xottoes in »«pt« C|K)int o^ eoetnlete fiaei^m)* y^ ex si»le i f m C^ ^^ tr 
h&e iRsft* $8*c# ^d.ition of o«5 ipt^ oe«t of GS- of «»ft 65®r will nipodttoe 
aiartiwte whloh own not be 9epi?t'ted by oir-et-'?liii tion i t a l l bot trill 
h viwi oi*i»t« eboet 42*c ^»a henoe th t n*pts, of C t^J do not term • donei^ible 
erttefion ct n i l , i ^ aelting no Into of tbe nnat&ble feme ftye ee&veely 
retts^^ueible «nA do not fom any ^enffnd^^blt BM»tbo ^ of «i^lyois« Wiib 
rofi'Td to Mmmf differ otion, the eeoend en^tytio 1 teobnime ofiedy tbe 
























negr !»•• ^I»T% it tmt& tt^ to tie o'Id tfei.^  ih& SMS^ pietteea ooaslots 
of tiro <ii0t4rtot ser ies , t&o **leti$ epEolocsi^ en" tho "aJioii* ol" *8i4« 
oi^eoin^", Th0 ?.osgf JJ^ '^ -^oingo, wliloh In 0<srt© o^^ jK-oa EnHoot ttm 
loivitb of C:h« i ^ j a r ^ i ^ QO1.OCSIIO« ta^vinto "^tfl^ iaosroaeing l«Q@tli of 
th® oojri obaiaa, littt oo & ipulo thttso i s no ver^r olocj? aiffi9i?oiio« 
t»ot««<m tho long c^ eOmm «^ tasteHyceriaoo oor.Cicijsias tho ec«o Gddey 
bat ettcohed to HCSttJimt noaitio&s io tlie c i^TSOwl aKslooales* ^Ni 
0l3©3Jt or eld© opc«^ is2f otetlGsly -mpsmnnt t !» viZth of tho eolocalos, 
cn3 naacaijr fo33 G ^tiostifeey oy®ti<» which t© ns--iotioaaLly tho e^at 
tsffli^ j^ oofti'TO of t£© Kacth of tho f&tt^ col<2 c!K'ij3| at ths ©ea» tt«wi 
fi^seiorio @il?oerl<l03 o^C ai^^awtt ©aaf teas'?-tflon d^r «ffli2thit <3ot©oti*l0 
fho pcnore t i e lipi a» ty^salirtit*? tco***:!':^ © Ss^.ioc-tos soleotiiw 
©os50®ntrrtlon of C-g^^m^J^taratod ®rl<3o io C**^  ftssitlon In ooat 
trogetablo r«a aate"! «* "^n ?»ith tho oxoontlon o^ nlQ dopot fa t , Xa th» 
oaao of a f^^loHtr o^ ^ig*^© *®*^ wsotahio ftitn, t*tl3 noioetivt 
eonoontr^.tioa In^  i$ to4 i s ai8»»at Qbat^Ioto cn^ ot^ bo broti^ ,1iti o^ool 
only hf prior «oie»tiv« ottepiflo^-tiof) of CmP. nosiiion « i ^ tia@&t«ffttod 
&oi4»* I t voold honeo %e h i i ^ y lntws&at:,na ^o dennaop t#obsii<Stt«>i 
tilwroby tbo t o ^ t r ^ m ^ t u r t«4 gflyoorido ©r a«^iT^tiw» of thio «M«b 
o«^ n )>• eht»io«2.3ly t s t l n tod olthos in tho vhi>%^ f&% or » pcrtiool** 
elyMTiflo typo are iool^ toA ^oantit t i w l y csta ttio «»lootiviily 
oonoonlr^'tion folly ««t&Mltl»o«?« fhio i s pa'-ttcol^rly rotuivod In 
viow of tho following tiiimoat.1 {•»tVLC9M» 
50 
l» ^i» t&%&tAfit&iimUm hm IMMii AoiM vith trigSjrws'ldAo (iQreitluisiMA 
in th t l9-\t0T^tt>tf c^ na in ttoa« <»n«ta with oci0p«iiid» d«riT«d %gr 
fseotlonaX otyatciHiatlen fia»«i iMmt»el fate (ai«t«a3N»«ol«iUi fnNi 
irokini tmtt«»)» m®m te m m%ho& of «8t&t»l£©&las ^ s ^ t u o t i w maA 
(|a&liicittT« ttatur® oaa b» only of » pmvioiovpl paxLtf fmmnm& fo» 
th«i» stcnacffas ®«1 i l U ftjch giotteoto c»@ eowlon«d, %h« eoiioluai«tt» 
ffcrttoalasly altiss© ictcs <iosk lies ©lio»tt tliot tts02« ta l l t t l o <^ « no 
aifjr#reno« In m* pt« «it<3 other pJiyoloal o!^i?:-otoil«tle0 botvewi ^jfm* 
ai^ msj^ yn. ieOT»i?o aa& no o e^aJtOGi cjothods c-r® eirailablo aa y«t» 
g# *;:&» eopaff .tloa of ti«> IjydrolytBio nni^acta hn& b©®o offootod 
Dootly t^ obst«ii^ to,cs .^fMe otr c©tmt®tf oa!?r*csjt ^ci^ttoocitioii teohni^os, 
on %tm mmm'vtij&n tfcst life© i»3i!»£lUy of tl:«> ctao caa t^ l^ jStyooHfioo 
detjenfl ontisoly oo th& nixsbmt 6f 1^&S^IK^IQ t^ scooafe ana lo r»t offootod 
*o a«y osteat t^ ttos Q'-^ -tsro o? tbo ffctty «:«:;•'?> j:::Jil03l« pt:9S&e^» 'Sl» 
onsritorc-tod oojrtL ri;3ie.'l0 ^mt^lijf fecvo Xeo© mMll ty t l^a tho 
oor»»8|)on^itiS o^tontod neide, this iQOk; of wtoMlity iacsrv^aon vitli 
th« tm&Av of doa1>le boads T>c«iiont* The ^}no£^yooxi4So fraotiono ««• 
hoaoo liicoly to b» vttl? %«a liy r^ jroaoaoo o "* tlio 1««» esobilo oof^oniiito 
in tlto d i ^ o o r i i i ^ * "ho of foot of this 'Jo«o not oo«» to h-^m hmn 
iovrntifif^tod in Ottflioittot aot^^il n^A sooaifc^ tiy* 
9* fh* fffn^am in otcnifio^^t liaRmnto in t h t boadimiiit m& tlit 
(ifibft«q»oat ttttbot n t t ' 1 inoirot^ oo in l««K>nof;lyeo |^'3o« «ith isuaro&M ia 
tho d9(itMt of hyi^jpolyslo lo i^itthor onumial rn^ itot sroedHy o:rplio«lilo 
on tho bftiiia that i!*5fttoi?#.9 l l ^ o o le highly opooiflo to tho 1 sad 5 
pooltioai* If absoXato opoolfioii^y of tho U ^ oo tovevda r«.1 and C«5 
pooitioiMi to oiaiaoft (l?i«»on»o)meidor, Borfo:nS> ladOy, Hox^  Kad 
» 
If msaoiflolty of llnrso to«:^  i^ © C-4 ci^ G-»3 f- tty mid ia mtch so*© 
then for C-^ r. t ty cet^t *fe«B ofipin a-moi«»£f :-eti;.i<!0 caanot lJOO*e* »• 
In the r®r^ otfe»o ^^ -.tj-'tSLUts for as G30» C^O tt i'3 {Taas^ t^ ie<H3®cis2ti«ft 
( i f ct Oil i t ta focspa t^ tbto isoossffiastloa) t&9 2-c»aoj^ s*«eE*«2® 
i s »1J1. b0 t:^ .:r!3l;^ o©a oCS^ ana ^r^tsicsilGcij? co ctt &t'-'£^a w&ea tfco 
Gvarall l ^ » fct t^ cidi'Jl ijeroeot. fs© I© inew-oi?^ ^ a even i f coa* 
OLoaoglir«©s?i<l© io f^ csiOBt ct tl® ^oatoaima aC :|J9 e-ecotioo, thio o^xolfi 
i f tltfi lif^oo io cneeifie tat^-rSs i oaU 5 raoitfloas* ?h« obaonwd 
l>«>®e«Ba of l^ too l^ ia c% b« ©spjiaiaefi ealy on th9 baeia of oa» of 
t «0 j^3Q®ibilitie2?» 
( i ) ^ c t n^s«r®t,a Sit^s© io oal^ o^ictitlif fKP© o^icifio to^crds I 
ooa I j^uitions cs'J- ttotlJ X raa a agasoslyoOTtCes ta4il ^noo aosasnlftt* 
icitiGJljr dojpiag ifc^tooljmio* to t!Jio be*®!©, tb© <s,|>7Gs©at lnai?®r«o i» 
n«0Tiort4os» of l««(Wja«>^ l3ro©s4fi» v i th iiiO"©';§o fa ty^rolyeiii i«» » eoma^t*! 
iwmlt of %I» d«62?ot'^ S!« i s th» nvo'^ytiena of v.risRia Intorso iftto 
|iJt>da«stt Atwlnar l®ot' tl««i p 'oooc'or© oanlq^tid* 
( i i ) tlio aitoiwetiK© «rfli..ti t lon 1^ tbo l-«is«o*^joi«i^fra *»• fomod 
Iqr i^i*3?ii«tion of ?«n snofflyoo-i'ifte ®I5P1 t&tt tfm l,«ras«ioa0Eyo«''id# tlwfl 
foTiM^ i t 8tai}io to fs^^mlynitt Igr naneT*a@ Xi^ ^^eto, fhio I»id8 t o %!»> 
prooiiso t!i»t ! • foiil i ^ in aoooclyooxldo ia ataMo to n»iior«»tio lii»M« 
whilo th*** in trifilyflorido ia roi dlly attaokod ^ntJ tM« •notutt© to 
• dlroot ooatsudiotiwftf 
5« 
ft»th«»t tho 6fffi|a«8t proof thafe 2*mmiic'^s^^n&m mm iooaerlati 
?*BK)ao®ly«tj?S4« ifltai llp^'S* t^ ad s?io(» that l«©««J|]ayoii'l<2« aoooaEDlsttt* 
Qtrcsi^lj^y tMa C«MI»SS fm^ appocatf to t3P.v* IMNHI &tCJiBpl«4« H^w r«0u2tia 
cnr £HRie« saso9pttbl6 to the oooclnaioa tlii.t W^l ^^ S mmoigLfttmsi&^n 
iaiti&lly c^ amtfliatcte t^ i^,t?e«si'«r«23r« 
'^he fa«thoda cLf^ ea £»r aetasmta^tion of & C4c^  S ^mof^cesfisSoo 
i» esmoi^yeorido »ts^ ?Qi:?63 lOv-iro saoli £o lie dcsir.'Otl. Xf i t ia mmmtA 
that pcaoroatto lir^'-so J^rtooiysls lo a s?ocijti©n «|jiel» era bo olosfOy 
oontrollot^, then tbo €ccie roiatiin» propo^iocio of % f!m& 2 mamtPiymviAmti 
ctwttKl ts« psr«8ea^  ot tl» eoiso o t c ^ of Isytlrol^ Qie of ©li tslgayoortldo 
, olitttsoa» Oesalts la 9cble 13, tjo^ovea?, clnt? tli .^t (3if fffirtnxl »o %«» 
liGVO c«|X»te5 bl^ gtay rifra»€aat propoartions of 11 ©aa^  8 Q<»ioi^ 3r«»ridoo 
at 6aa» ©*>•«» of fejr^'^3^48 oaa thoa^i the tisrov t^^ loiai of l««onofigiyo«ssl3« 
inoi?«r«0a la tho tit3*vl<3ttai ooot® «a® tho pO'^ sn'jego of aicsHyoorldoo 
• to , p»8«wit» fhi» vr tof t i l l^ dotsaotB c-mslSosably fasa t!» WXwt 
of th® X«S:ittt* 
A oofiQ i^ristm of tho rotttlto o)»t^ ln»d on ntmnaavAis&tioa txslajf 
^ » « ^ ^ y . . ^ . . ^ ' « ^ . . » a M «•>»* t h . , . - « 100 , » . « « ^ « t h 
tho«o fvoa iiatu(»4 f> t s show aoM inoaepllo Mo foatwroo (ffiblo 24}* 
"itma imro <U»toft»o«oioiii (308) sod dipaieiito«oloiii (FOp) ttfth 100 909 
oottt mit&tiir^to. fto^^io »t QmSt posltioo glvo ^Kto twv&tturntod «oldtt of 
oavK t^urrtod eoatoat U» $ m& 5 P*' 8»iit mal «»fii>«otiTOl|r i^id 
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Mixtttrt of i«Q9r1>otMi KQ 
oil ^^ ad oottott MoA I8(r' 
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A fO?^^ 9 0 05 3100 
B pm'' 5f-5a 50 f 6 ^ too 
0 OPP^^ 46-51 50 4 0 
? ov/^ 45.5 50 11 0 
0 0P0^5 54 100 5 0 
The r4i»^ ly&iG of oeiy w««ti.W« t .t« & ve 3at>a«<iBmtly \mma 
8tut«a to glvf) 2««»»iiotljro(i7idt» of unsutu? t«a aoia «)at«ni ««11 
&%vfm 95 p«r ei^t i thaa* irciaaa asra vcey mnidh hi«h«r th^ to tboaa 
oM. inwl ttom t«4^3raari4a8 liaTlnaf 100 r>a?r oaat ana ^turatad aaids «* 
0^* fMa daviatiof! inflioataa a vtzsr ia»8a afrar and vairiiftiilltj ta 
%lMi itii''^3^tlafel p»»a«l«M« 
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iCEgPSE ^ lTO?rSC:i?A!gE OXlRr.?IcM /.Rli OF CTr^mC/t BI^S/CTI'TSP OlYOEPyiSES 
It li&ei t»ef» Imt^ ns for cosie ticso tt^t i^m 0&tarat«d said 
tuiaatti:ritttd t«i^O09i€«tt ay* oxi^oeS anS tb%t eubaitted to 
&atolQosSlyo«ride 8^ >aj? tloi»t tlja yldft of inooltibl* 6»alcof^yo«nfi03 
(Xi:.0) ttt lower thM «tita the cootio acifl cco^oao p«B?©ang^ ut« 
tiroecfSttr© la uoefl t th© I'C fatwa twtti psooo::iii?©o oontelRO tho sfiant 
Offlottnt of 8ito»-te^ fatty uoido oiQ tho Siftoroaoo ia es«ootmt^3.* 
to Jo3o of dlbcjsie GoWo «^iMng tho f i i ^ osi^latioa psoooauiNi* ^^®'»95 
tibssio eolds ootsbinoil in ^iuti&agly'eBti(X'B& o st honoo 1>e Iqrdxolysod 
off hr ^kol l v0lo.3od f£os sriaO. ducins t£io osdLdutioa* Xt ws^ o 
1>«li«v«d tli&t EgO li^ttrctod ifi Qio oxidatton tras ooabiaod t i i^ 
«&x1»o!i dioxldo iffodttcod to fidvo K^ CO, oad thct i^ CO« prodaood tho 
hjrdffolyelo* A otstttro of «:ttsirr.t«a ond wxsatoatttod fattjr »«ld 
••tors c<^ v» tho •tae yiold of OGtavatod &oide %^  both oxtdatloo 
pvooodttMt and oi»nfMi«Eaintljr aRmobualo ^ id «@tov bond* w«v« not 
eonaldorod tufdmlyoftbio %f tho KjCO* ptoduood ia (j^ eotoao poraBngBaftto 
oxldatioBt 
5« 
The follooln© «^«ifioent ehoi/o t ! r t tfce a;^lltti«3e oC the di1^®lo 
©oia ftf©a ©»<»lc©ui^ eo"i2©a ia no* ©ntiaea t^ tho Ji^ CO. «roa«oe« during 
th© oxldr.tioa. %i3^*0 m^ of X^ C or ? r^® G'y> f » » vatorift i^ t^ i<y>. 
aaa CagQtnlft in l^ggj* eoed fcto cue ifoflttKo, vtth Goable thoi« wotght 
of B^CO, ia 3CO-4O0 £2! coetooo^® (0»5 psi? ecaO oolaftioa) So-r f»0 *s^a 
(i€0 hi?©), tiso prodaotso of I^iralyaio u'o?!:»fi xm^ ostrciotcd with tlietSj^'l 
otber to ©xtruoti G U tfeD tjsfotaoto of t?jr6CD2^nia, oabssittcd to ©"catsirai 
©cit a»«|,Qosl3ri5oriCo oc^^art-tioa to oopar-to tS® l^ us?elsrcio<3 ditjasio 
coiaa froo tho pert!' I (jL^osi^m pj?eeca6« C2^  cptorici teoovftrea 
©ftor «s'^ !^i5®0io3» 0< l^t QQv^sa t ica caotiafeo . to ^8-99 1^®? coat of tl»» 
Gtcartiag prodact oli©t;icfj t ^ t l i t t l o Ijyarol^cio aca takea plcco ^iu?ias 
XCO hr® refluslac oitili is^rgo oxceso of 8gC0» in acetoait. "Tts oslfiatioa 
proo««Sar0 lioi^:^!!^ «-od h^a a fiair-ftioa of OBSir 4 tea t eoa3«<|aeatly 
l i t t l e 0? ao h a^iroSiTSio of tho fiiljasic cciCo i£s atsoiaa^jiyoos-idfto 
oould tsteo nlcco !^ the cctioa of tht )^ rc»« tJ*ii©h ittcir bo |)S«8ont« 
^drolyoin of Qib^ r-cio aoid© i s feea^o cftecst©^ CiiSfoctly by tbo aetiea 
of tlio Kj,n utiioh in p2»auo<i^  ia Jss^ll Q»c:atit;ics Chirlae th* oxiAs^tioa* 
Ftarthor exwB3?is»wits c» at«o"«it>«»d bel<p h"m> ehsm th^t ia sowi 
erotta oatur'tod t-^ia eototr linkrgss la th© ' Ml^ i^ r^ lyoft 'iOta c a cleo 
bo Igrdrolysoa ^ tho fCjO libor-te.! Cwrine ^t^mt ^aa" agtia to 
oxidutioa* 
faro CE^A frt otloats obt laod fa© ft t ty aai^a hi-vlafir oqaiv«il«Kt 
volght about 52o^i!pgnooiaa s 4t« i^ioh cro entiroly iaoolublo in mtmt 
>m& tho unohi-'agfed aifeoei-l c^ sa ^ma^m bo <i!ftt.ntit Uvoly reoavo^od aoiag 
tho tt^iaooiiw m-1% aaol&oclyoorido so-^ ' ?i«tioa* 'Hio n ^ oporty «•« »&d« 
as* of ia doteotiat. tho hydvolyaio of ofttur«tt«Kl ncld ootor llnlc^ffoa 
i a aMleiog].ye«ridoa« 
57 
Xa%«r ia «[i|>«s>jj»mtit;i ]ps^ oflle<l«3?^ ) «»»e 4i0?>3tY4Ni in amttojm to i^ft 
0«$ "^ osf <»Dt aoliitiii»tt turleo tlMi ^9i£^t of fiswl? f^ owdtrsA KHnO. vas 
aaai^ ci»3i tbft «l3u>3.e ^xtiart reHuaeed gmslly «ritb f r evo l t shakiqg 
t t l l tb<i p«!fstQfif£:i^ te ia ocm^lfttttlsr dtoolota^riooa* Tb» aeeton» i e then 
di9t in«d of ft lllO <tbl /^l> ml^^mAo ootil rcae.! at tb t rst© of 
5 lal p«r ©B poyt2:^ !iicpirt© aotd m^  caa mnsrmn& uieald© aiesoltr«a oot 
tjy GSdli^ crapll <jaastJltt«a of pes^Atred &RtJilt> cold teeplng tbo 
t«S7>«?atttro belo^ 53^0 liy ooolin© tmS^ wf tcip vctQv «hon n®ooa^sy» B^io 
aoldio psoamoto of esidctioa cro orticotofi i7it!) diothyl ett»9r, and 
thea sa!^tt«sl to cncnooiua eoit Gtseirocjlsfoc i^a© oo^oir^tloo oaa ttoi 
pifoSttoto fson Ic^oXablo sa^ s^BOitto ctilto rccaivo^^od csifl tfeic^ Ejed, toao 
thl© th© ]^rooijitc^ »03ovot2r of ©-v^rlci c^^itog in^lubio n^snositm 
oaita oc-loulated « tht'i wil l bo o. taixtur© oS tiseSyBagsd C3fi.g with 
pQstia], pi^diiota of l^ ^sol2r<>ifl (Ad freo f ^ t ^ cotoa as aaeh i f n^gr 
hoB booa psodnoed darini; hylrol^r^is* '^^ P -"O a^ot^  of l^xsolysiB 
givifis dol«bio wfi^&xonlnm ac i t t mad reoatmte^ %gf oaOitastivo oxtraotion 
with diothyl othor ^ t « r oono«ntratioa ^n& ciGi<Sifiosttion t ao^rly 
tlwai^otioal, roesvofioa of uih^elo woids trith ootivaicnt weight 94^6 
ooald tha» he ol>t> i^i» « 'i"h» f i rs t tis^roljr^ia l9t&a to the 9«aoirftX 
of neexijr 40 !>et> eent oa GSA^  wel^ t of dihr izio aoidt («d t^owe that 
hjdrolyeie of dlhesio t^cida hjr ' oetoae prw n^ w te oaeid? t ioa i s a 
troxy r'^nid veaotion* ?he m^ t@rlai reoovesroC fMoa iasoluhle tae^neeiiai 
salt ie repeatedly eahnitteS to the hydrolysio uafaj? i>emaniR»^te 
ewetly twioe the weight of the a&teil^l t i l l the lees of weii^t le 
redttoed te Sm^ pmt emt em origin&l C^p vei f^« This sM^xaired theee 
voiMititiotte of the froaedare* The ti&teri^l irivlas m*&m9lim eaite 
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iasolable to «at©s? cftoj? tJirc© stioli tt&^tmnte^ ®©ro iaolotcd and 
endjraefi foff colfi v 4 t o , cajjoalfiettltffl vcixsSi cM dilbagio ©old 
ootttcat CB4 th« JTcmtilto aj?® ci"^^ in faJbi© X3# cii© rostdto ohm t lp t 
tiffi recotloa tfMob tc&ds j^lcoo Coe£» aat csneiot smvely In t ^ ro l^o ine 
df£ th0 ait»&aio CjoiSo tJttt ptrocoMG fteffttes t0 fc^^tcolsree oiCf moat of 
ttwi Qonoc^ l|ro®i4<2«io ioi t idi ly fosapfi i«*o feoo ^ciity coito* Aoetcne* 
iiiil£c:NS@s in £iiae«iCQ^oe£it0o# 
total ly tuioffootea % ceottttm pescpssisEa^te (lEXdlftoh emd 1^^, 192T) 
feat to acto03?taint tJtefibejp aay cisill. caoaiit of t^clsolyalc to&csj plco© 
or not, 0^0ial mth&iB have to b® ncofl* tn tM© ocoo* ^ t ft^lotfiag' 
opootftl wBtfeoa t-as usod to oxiO>l»o fttlly octm;: tod cJlsrooEld® 
(gsotuodoat oil I^-tosgteptod to ooso io^ino ^rimo aoS then rofioo^ in 
hoa t^sQ Mitb 111 flMjaooao tlooi»l coatttnl»G S,S |)tv oeot o^ ^ ^ 5 ) * 
1*9 6D of a^toiPi. 1 ((!^) was reaotod wltli twice i t s wolj^t of no^dorod 
pomf&ns&nute in 0*5 iio^ oent t-oetoito (Motion ^n<^ tho total oxidi^tion 
prodaota isolated, eo nmai* :?hlo io tbon tssJjnittoa to ne^grieeiuis ©alt 
aBolt:o£^owido u& a:? tioo* ^^ m 1^ 0 voi^io'^ pr otiooiiy tho s^o ao 
ett^rting ot-terial* CMo »t^ s thtm ©jmNirted to o^loion aal ts , drlod 
cMUl tho ds!y o&loius) o^lta oxtrc43ted with boiling; sootre^ otlijrl ^oototo* 
The otlQrl aoot^to iastolnble fiM'.otimii v^s r@oov«r«d ftad ralnsittod to 
« «ooond a««->a3Kition isicaotly o« in tho f i rs t o^a»« Tb» cotdio n^tesicl 
roooirosod fmoa is^olublo o^loiua «< l^t in ^ho ooooad oonarrtioo amnstod 
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fabl« 1$ 
a«A ,M«IH?{,iBfHffa 4^^QtallE witb cotton* |>»mra|^Jiiatt, 
«^ l||^ ^ l^li£ 
3 XZ 
^ jm 
Ut« of rocotion p^dsist ia£j# in@ol 
a f te r oae roactloa (f oea GSAg) 
lift, of vocotloQ p-Tc^ot a s aijovt 
a f t e r two rtaotioHJJ (0 o» C3Ag) 
Wt» Qo above cfter? tlis«e fforottonsJ 
(0 on GSAg) 
v?t» £»s G^ov• afte:? fsns? rocottons 
(^ on 03Ap) 
i^ol4 vaiQo 
Saponlfio t l oa v&lw» 
^abaato HOKSB nj?r!«it,;"' on a^Aj, 
Aold v&Itt* of ttonoi?lyo©3ridio 
ribaslo aol3 oontcut of fwwioglyeerldo, 
f on original RSA#, 
' a t i o ' o t «oia ir iuo i^ o aiip* v^Qu* 
F&xlaHM nronoetians of noattral 
monos^LTOtridoo 
Hftxiflnm -nsonortlonQ of aBah«>agta 
COAg 
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to 2 p«r o«8Bt on ^&%(%t of 60. (25 cscja*) caS oljs^ea the «q!ttlV3ioiil trt 
oboat 2ed»Sf90t ox i^^ &F the utm» cs ehowa !^ tbD £&tt^ c^oido ftsoa 6li» 
*^o watoridt i?OGov0JPoa ftoo tlia ©tla®'!. ccotc t^® oxtraot was 
oatealtfeoa to © oooimG coetono s&apnfjr^-ta osi'Sstlcwa end xn^tkinB tip 
to loolot© the hlc^ff coiao psJoStteed esaetly in the nannor ©aril©!? 
aoao!?t'bod, tn thto oaos GIOO^ Botoyatoa coite to tho orteat of 
2 per ooBt OS tho eo^rjljt of tli® otcstiiiir mtccinx, c^so o1>tain^» pos?© 
GSg oca &SOOO feo fe^Ct?ol;^Goa to tho oBtont g,i S pe? oont t^ tifocteont 
with 2 tlnoo I ta tmid^t of jjoraaiKpnato lf» cootiym» 
I t lo ohvios© fr«n th® ccisalt© d'wn ctxr^o cal thooe oabeo^ioatly 
diocraooca wtth ifoSbDCUcjo to tsatajajsoiajLao til!::-t tho »at© of lagrfiirolyole 
of D-taratea ooiu ootej? iinl^ges in ocoo of ttlG tair^tod ^yoeridte 
io oiily a carl l fr. atlon of tK^t of tho ascxc^^lyoeridoo. In iricit of 
tho ffeot that © ot^ 5or t^ *"'**'*'* o'^  * ^ dibasto ? Jlds ia txr-^ r^olysoa 
2*l5lfily tiisyeNBtls' o,^  t««JUtwwt ttlth aoetoao |»9»Biai^n?'itt as ohawa hjr 
the lo8« in w o i ^ of 40 p«r oant on the f irs t troato^nt of pax** GSA^  
with tho roa^ent, «o e»a esmmo that tho ^iffteoaoo in hohaviour 
aottjally ooonfa hetwoso "^rrti'l ^yoo-ideo ors tho oi» htmd, f ^ l y 
trii^oftriftes not containing any lorJswiyl ou Iho othe?* Hinoo th t 
hydrolyoing oo i t t i i s oxlJisin© m vo i l , tho nai*ti<il fglyooridos wiU 
be oxidised to the ©o3Pte«i»on3ins ' oitlji 
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Ca^ OOCB* CSgOOOB* CHj,0C3» 
1 { I ^  
CEOS ^ ^ > (.0311 ^ QQ 
I I *^  
cii3cca» >- c;;oG5E« 
I I 
tl-^pBrticl c3'FC«^ '3?i^ ® Jf*«® c^ /ta* G3A^  
I t finally. <»e33 to th© ^ i s t tifaat thQ Ciffepono© In rata of 
JiySapolyQio of fi3tu!?^.t©2 r.oi4 ll^cigQo io ©Dn:M ^ ooiwarelon to 
ocmpoooSe wtior@iQ ilio oste? (isottn io oosg>l!io<l to c oaz^ bon in <X, oifxysitleo 
to a froo oasttoayl* ilas tmtjstltuento <m X-^a^ j^ j^^ -rfboa ctesa to 
ft«© c':^r^oxyls -s?e fecosm to t«sh .v« its ^cyn Cirfte^it fcora tteo®« era t^ 
rnd|b.tfeliof ona%t?m item'? « fos caccja:^ © doti*;!© > n.'.?? In X,/2> positions 
to o"rboa^ri io cot; ^Ijiofb any loiin»« 1M .t^  >iu ".-it® of fjyasolyitls 
of ©»tor lifik^^K Of5S5^ in«fd to tho ^•»3«jon tise to e^x^agrl now 
aisoovorod i s 3ttst onotbor aae'n c iar ctorletio l^h^rloar* ^Htia a)BV 
bo tesBtd d««tab3l«^ tion of oatta? gson s on / -^lis^n to o^ i^ rboaQrl and 
would oatasMlly b© a gonor. I '^ hoaosi^ Jinon* 
On tMa t)t&ai3« if thoco aro t«o IfisAi^o |»olsrlJ^ iln»X3r ooopounds 
With on* froo lii^oa;^! -mA tho othors osterifiod, tholr rtuotlon to 
"Oototto-iptrffl^ ngtt 4» Will ilff»r'^ ooo»Uni to tho n^'tn'-o of tho fteo* 
hjrdroii^rl* If tho f-eo ttydroJ^l i«^  sfftaaty &»« In ^ • ^ " I t i " ' ' *• ***• 
•ax^oA tiavins i«t«r lisde^'soo, t}ioa ueottHto "pmswrnf^n'ta will exidioo 
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to tliv o&sboiQrUo ^oi^ ^M til* mttet i8c<.«i|Hi«Ition v i i l h» hff&wtjt^Bd* 
tt tl» tv— bjrdsoagrl i& attQemd s^y tl»n i t «i71 tM oxidiaed to a 
fumtir&l aorivntivt aas I^i6 ofttte liro^^^ t ^ l l 3?@BC|» mi&ffootiiat 
roaotton t^tking l^&co oaly to the e^wi wstcat asi in oe«w» ©f pttpt 
tri»Pttti?ctGa glfoe^idss, Tfe® ontti^ of froo layiaojujrl eoo t»o aaoortained 
t^ secotiBS «'it!s t'cotoa© pomfiaepnat© va^et ts'^oifflmi condition® ©BA 
dotesdinin^ thB f£oo oeid or aeatf^^l 6ate:d.^i p^dn^td, <siKio etmo 
ewgomnt feoi 0 for? eoBnomiio wMoh n»o oossw/tcd to ©onohjrdjroaQr 
ooor»otmao of th© r-^ow tyn® on tro-tacnt wttl^ i coctono |^2t3aas^a'''t©« 
If tblo pitoJinlo io apjiliod to tho CKjaocs l^Gino th«Q w© find 
©n int«r©atl«e d&f fteca's© tJOtuoon th«a. T!»s itarg J^isaatifionlL oonoaetiins 
on t»e -tBontJ t*itli ceoto» ^^rm^as-^-^t^ vilJ fe-TO ttse dibioio aoid 
iiass:.lct©2y liardsolysjoa Co tfe© tmggnsiwtriecl di(^yo«fftd© vhioh will t« 
oxiuieed to diBtoajBjfl ©stoip of slyo^s^* eoid. 7h9 ©ator on %lm<siC «e&s<bon 
to tho otrbo3Qri will set a©«tat»U8h©i ^id v41X Isydrolya© to giir© 
nigOocB .^cBos<4:ooH» ^Jni» w i n h© oxicusi^ to t i ^ oC^Amu aoid 
Cfil,OOnH.«£;0-(:oaH e4ad »lao© o<l«)c©to ^oias ax* unttahlo this w i u fH 
oonv«rt©d to ©©tot* ©f ^yool l io ©aid* This OK&in h«© th© ©©t©r 
atteoh©d to 0QX<!Min in <?C«'^»ltion to ©sztioiQr^  ^nd oon@©qa©ntl]r wiU 
b© Iqrdsrolyaod on trvtewnt with ©©©"^on© p©XKi-TWn t©* Tin© in ©ff©ot 
©11 th© catit->*^  tttd stnil© -tretttnt in th© nn©]nBietri:s>3l taono©JMlaiiui ©©a 
bo orainl©t©ly feQr--^iN»l7©©d by K»''© i^t»i tr©atiMBt with ao©ton© p©TRian8©ai^ t©« 
<*© ooapsorad to thi@ th© iijan©trlo»l 8iono©««>l inn :itt9s mabat^  ntialljr* 
Of oe«r«©, t t* dlb ©to ©eld win b© hyirolysftt! o f in th© «&«© w»y 
»• with ttaayBn?©t 1*4 mono«wiltnsi but in tt-ta «^ a© th© r©saltiag 
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dii^MTld* Will tw 0X1 ised to c ktttend wbloh viH trnd^rgo hy^Toljreis 
of coablaod estu^* tcjS aoids pr»a«nt theseia on^y et the saeje rat* as 
im-?©r®on© by I«JI??O triJ^tti?ct«d glyoo'Tiats* 
Qaciit -tlvoly cletcoSisG ntiatlior D clvon diiCwt«r.ted laonoosoiein bus ft 
sy£23©ls:elocii oonfS0ascttoa or mh tJ7 th© foULo'-jina flssp^^iiaea^cl 
prooouure i OsitQico 1-^ 8 ©B of &Mo io 0«5 p«2* oewt eootouo «lth ttto 
tioo© ito ifolcSat of i:?o»«3©?M ElfnO- cod wocl: i2^ tho i;>roaoctQ of osl^tetlon 
GO its tb© c-oo of o x e ffliop fio3c-lt)e3» If ttm cctur-ted oaid© 
p«>dtto©fi in t^o eacceo3lv© oKt^tioao cxm^ oi^jniflocjotly 8 p«r eent 
of the totoi satos^-ti^ *'0ida p»ooeat in th© n-jsoG a^^ lc^ iQa, thoa tho 
&s*l&iii l8 oot XOO fier e©nt sy»50trlOi-l, 1? I t lo bolo^t tfeen* I t ie 
. 100 po"? oont Byrn^trlaaS.. 
^iMithtr a ii,r&n arjeetiMMj of aoaoastlaino eoml ^a of a poxm 
iBoimr o*' TO? 0 n tjo i«tar«ln««. In a rery »lisnl» »aaner tjy r«- otlag 
vltb aootono n«'tsi ng o^te in & nniabor of ootiBoeutl<w oxidations uain^ 
poriangfcttite oxftotly twlo« tha weight of the n^  t«rii 1 fo:? acah 
oxid-tioa* :ho » t io of aattw?; ta4 aoids Xllwiip tad to to ta l aatttr^-iad 
fioids prtaoat at tlie l»aj^ni«ir of tht oxidation at^i^o vixi rea^ia 
unohangaa in e so o'' ';ba pvaa«ioa of a ^mvt isoaov t and thia r t io 
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tfhloh o£y be terftd t l ^ sattupatea aoifl lib«!P-tlo» r a U o , « i n «how 
ebc^ n e^a only vhea ^ t h ittono^rs ave f^eacaat ciailtaaeottdly in A'>pr«oia|)l» 
Ott^otifitts* IS t!^ t^'» iacoiars h v* iultot ^tt ' .lljr <llff«r®iit a::.tucc%«a 
oeia llb«r..tlott J?. ^ IOS, thea tM® r t t o » i l l "be icr^^ in th» tKigliUlftg, 
ciraoat e«sa&i to tUt fos? th© i?ar)lfl r^ ocotiis^ ^ t^ -csaas? oafl t ^ l l oiow Ctcmi 
rapiaijr C0 tho oxS,(lctlots nroeeeds. tHUe'^tely i»!s9o tlje »anlfi re etla® 
ioofBor lo eidaeactefl tfe© j>"tlo wui eos9 flotsa to th:^ii of th© olow 
If Ck eaar® lo dsrc^n »lth tiKJ rctto of «t»r5ilP.tilire Q^h to total 
Cii pwiaont la 63gA oa S««axia caa ?ctio «? HAI, io «^oh otcg© of CA 
proaoat ct ths becitstns' of tfeo ot'G© oa t -cs io , I^icm I t ^111 b©3©ea 
tfeit the carm t-aias sl^irply to^'.sSo tbo E-RK1CJ 03 tl® tj^roly^lo 
oxldwtlo!! prooecii. If thlo oar^ r© io eststtjtol ted to cseot t to X-oadta, 
thea I t 10 Gviteat tu -t the point at s^Jhlch 4^ neoto tlio lUoaslo 
represents the relc-lvo ^roportloa of sutR'?»ttX! miOs oorsljinoa to 
Qiv tho uaplS rer.otl!i; Isaiasr* itioa xatjKl rdnating leoaor lo r^ sMwent 
elono tho oarro wavl^ out '-he K«e^o oeci* U^out 100 per oent saturated 
aold ooiit<RQt oafl ®!»c I t lo ©hoont the OA lit>er tlon j r t l o vril% not 
l>rohs^ bly r ise above 2 per oeat* 
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t^ f.^ S-.yp/^ E'^ 'FEJ^ -^^ y,^  
fii9 dieatttz«t0i i^ctxidv fseotiono obt^ lROd tvom a namliffr of 
lAC vith Baturetea c^eouo eoiiuo blocia?bon:it« ooltittou as fie«o»lb«d 
in tho «xp9Eis«3t;-l H'JPt »ca eafealtted to coctoi^ penjaafipnato oxidation 
tisittg tvioe thfl weicJit of pta&an^n&to caa tlfeo w o i ^ of liboriitod 
iioi^s WC8 aot©mlttaa# ^© ^mssymotriosl icoaaro i*«r© oonverteS to 
fro© hlgh0» oatuifnte<l coido 1>7 tMo prooo::tt2t> Ixy c^s^loto breafesSovn 
of tijo glye««ia© ntist of tti© noloealo whilo (^rnotsAccl fBonoc.&elcins) 
were oonv9z>ted to o csatral rj-eSuot* Clotron vc^stcblo fato ^n- SyocS 
for the detomin-tioa of ooafiGQ^tioa oT tc-rS flisctur^ted glsrcwstlfio 
3^r« ilaffilni^, i z i M ^ .i^ nti^ Aa i n ^ i ^ r^nylrteii^ ). MLJ^^ Bv?ix^9!, 
mmf»M&* M-Mp-'fiti}^!} Milat C^e«m), is^Misam MSB^m* i^£!mi!it2& 
poyon:M^I (SOttycis), iSSS^^m SSmO^JLr^t Kowitfl (Triohnr), 
ag&Ufittfga SsUsm* 'nklfimX^, UrMh^iOl^. i^^<^^, a<^  fii^ oeo cood f^ts, 
^ o folly a-, tarod t^ nd driod saods trim s^ ev^ bylni. jya^U^ and t»n«[o 
voro obtained f^st lothi ^ nd otiHis&eallootod ttam Soath IrnUn. 7h« 
eonfigartxtion of t o t l diaatnr^tod fiflxoorldo f:^otions obtsin*^ fsoM 
• i s unU^ futo i,«« l4ed, buffalo (I968;, gofct, buffalo (1971) § 
poooocie @ttd shftrk liv«i* oil w^ o iiotftT3Bln<> bs^  tho e«^^ ttootono 
nora&n8»nnt« hjiroly^iti oxideition t»obni<i«i« ^^ ll tho ftnlaf^l l^to 
•»M)pt ahftrlt liiror, v«r« obtalnod froa forth XnUft* Tim bnffs l^o (l96s) 
fftt ima &tt»ljatd r^ ftor raaM»T£l of tha m^tt'f "lortlon of CS. preaani* 
"Par thia tha f»t vr^ a cUaaolvad in 5 voltusaa of ^oatone £nd k«i»t for 
72 bra* at ?5*C« Thia wa than, filtarad and tha CS, laft bahlnd ia 
€6 
I t «»8 e»pas?t.*«ljr «Kitl«ac:t«jd iin0> oo rrf<t«it»a I'm?, 
fhlo pi5«K)e t2»« e3t«3Ctl»:aiy a-Sren coturroctloa for tha 
iw>r«j?tion5 of c i i aosNii^yoeriaio a^teriria j>-?c3etit in tte® cibove 
vcgots^le en 3 cnirAl f-t9» Aai*»^ i'Kt.g^ f|^ ,^l l^ .sig'^ ttiv; gao foaua tb© only 
oas» %rhloh ooatCiJuc^ 15 ]9®r coat of tms^^po^JCictJl® nateslcx oo iSx& 
{ttnit ooat i^ %) «c.o ISomsa to oost-ila €> l l t t l o pscngestian of C9« ( ^ » 
JlanegJBent&l »gQc;K?:;CT....goi?,.< e^teaatn-^ tiffa of f>:r*ana-tiong ef nym^talcal 
PM .fl^KPH*tAMS3J^.i:;^%^H^^^*>^P.S^ %o oi?. ?^ao csti?ootoa t«r eoia 
lieroolctioa ffioth«i3 (K sffttoa- e^K^  iJethl, 155?) 2^3®3>® aijottt S ®ii Q£%|^« 
islxed with 6 @s enl^afoao oodltm sal-^hrte r a l cboat 10 go olean 
t>3?Toai glcea p©t?*o37 tyrjs <rj?otii^  io © Esartsj?* 'IJio niJetuiw »oa t??s»3f#3ir«a 
©isntlt- tlv©ly into c clc.oa-p«r«olGtor (diewsteH? 4 <Ha, hoi^ht 40 «m) 
l^okoS with e %oS of aadhariwia ©odlaa salT^lrite oan'^s^ta on u thin wa* 
of ootton wool tifitTi irtttUe^ e r'bon t»tjeaolj?.orl © ct room tcnpovtiktiiMi, 
7h« p«rcol»t« WPS 0allect<»fi In tho wolshed 150 na csonicai f i ' ^ t i l l 
10 a l of solTent cmt. Ined 1«9« th^n 10 og o^ t!jo f t^ realifitio* •%§ 
f i rs t 30-40 a l of p«J?-'ol t© oonti In? • ^»st of th© fat cud by tto© tla© 
60-70 a l r© i«>lleo v®,:, th« fflrtst^etloa i& oosj5:»l«t©« 
Sfnaurt^ Xlt ^ntaftJLXJtEi '^^» aW©«lni.l ^aipoa© t l Jta©© obtamod txm 
^Iffostfat «ai»al© wer© oat Into CUHUI r>l©o©© ^nd htt&t©tt In a ataliil©ffii 
•t©«l •©•©•1 until a l l th© soi©tttxw vt • bollvd out* 7h© a©lt©d ft 
we© fllt©Md ttooui^ ©loth t o r©a9f« ttiAijrds^ t©ii tl©aii©«» 
67 
^•flnlfigt 53M fat (4-5 m) *®« vSim^ in litai^ Btt with 50 pw? ownt 
AQaotme cieobol QoisAvJMxiQ S*? 9«r O«BI pot: nngim oswbonr.to» Xn tlui 
beginlns alle&li eotat^n v^e e%da«t t i l l f^hmol-^ttaftleln ooloai* 
appecrou end 2$ tsl» c%>ltttt.oii f^s^hti? cflucfl to ©lir» ©jofl ox©«c8 of 
ailccli Boltttion* 0£Jo<Kia oisa tblrS woehiti®3 rasso flwi© with §5 ed. 
of the ooiQtloa* "Tho hosano solution «cs ttieo ^cchea froo fsoja 
«blkali tsaing 50 jpfti" c®ntj oqatuKis cieohol. fli© Q<2se<Rxo tvioohol icyor 
weo ©stxcotod with fcosao0» fhs coliyent ^GS fiSn"5illea off on e hot 
pl&to by tr&ins into a 3C0 BX* vmmi botteaoi fiaisk onS thoa cfte» 
tvznoterins into n 'Kf©i(^ 0a ooaiof:^ ! flocOs, i t vc:-o ^iotil lo^ cad i^ zoifjjhoa 
to 0onst:ot «tei(jb(ft» 
oxWtvtlon of fatP^»^*^ ':iiQ »®fia©a f t (n-5 est) »&© dtocolwa in 
aooto»o (ho-t i f saccesaosy), Ceao^atr tinn e" f?it ia tho aootono mia 
kept tjolow oi? ow-1 to 0«5 !?©» ooctt* i'-ottio wOil i^o added ct tho 
rc-to of 9 ml/m oS f--t» "^h© qucntity of 'rotrosiiaa poit^t^. t^to (10 go/ 
g© of f-'t) WGo &C:l<&a in tvo lot«s# ©a» lot v^n nacoa hofoco oMdetioa 
waa atajftod tnd scooa^ lot oftes? tho f i rs t lot co* <2oooloarieod» 
Oxidation «ao oeB|a«4iO whon t)»i aistax* «ao voflnxoft «rith oooaniosM 
sl^^lng for 5 hon^ or t i l l tho p«nsan«ctn'to dooolouriaod* 'ilw 
aootono «aa dist i l led off and las t tvaooe setttiovod on hot wator iMnth* 
naak vcB ooolo^^ fi«d very dilute eulnhorio i^ oid (itlO TOl/irol a t tho 
ra te of 5 al/ga of rjot^tsiw* p«»-n«fcnato) mm added. n*-3k wee 
n!»lBen t i l l the aaisneee dioxide uniformly eruo^en^ed (2«5 ainntee)* 
I t wna then (!i9^1ir«i3 toy the grftdnc l^ addition of rtVU^Vv oxaiio aoid 
with intermittent oeioling- of the oxid/. Uon tlcifik ttnd«r we tor ta?*, ee 
as to •aintain the tomt>en tn-re below 35^^, / rto» oosrtlet^y deoolooriainf 
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oheolnKl liy oettcrl of?c9£59 (aaa a l i t t l » 1^^* (3ltlO) If noftossfty)* 
"Uttib oxidifls^ ijirofltsots *?••« i?#n«^t«Sly fottiTatM with •tkQrl rcwitat* 
(5-5 tiis»a) ansl tfe© ea:t»c4jt wothed 6-7 tiiaso i^itli JlotJllled vftet to 
ft?i>® i t f»0Q mtt^p-.l coi<l# ffeAo vast, tliteii,tr|:^ A»to© S50 nl roandt 
l)ott«»ma nosfe, : siA tl!E» oolveot filstillea off. 'a© la^terlol vaa 
hooted <m tsollltsc wctosr tcth caa ciu wao «tg:tism:303 Wovn to sertovo 
o i l the tts^oog of ;-cotio oolS* 
oatorwtea aoifis fo.WJC durlQc osi4&tioa ^^ iK> £tj;iovo4 ffaoaa tho oxi4ati<Mi 
piro^iucte tjsr s «RU*«aar5 of hot cii? (o<k}ixr)» ca:4 uiatiUod water (1<X> to 
130 cA) n^ s^s oadfeS to i t* Gontcmta e^epo w::sjaea, i f nooosiosy, to sat 
tho |>ro t^»ot© ©oitei on& Mlntu ossooia mm f^fi«^ (f«» flsofo at a tieto, 
t i l l tbo pheaolpliitli loin oolottr poeoiiito^)* I t waa^  th«n^ oooloa Ijjr 
kooplng tho f l s ^ t«:«if tlwi wfetoy t»s> aji^ * •-yeet-'-itr tod %y Maitton of 
15 Ql* aaaoaiim oblori^o ooltiti<ni (15^ fo1.?o»roa t^ gxe^ol Maitioa 
of 55 tA* aagiMUiiusi oule^to ooltttiM {XT*) ^ - kn^ «t vocm toniMKrtLtiiro 
(25*50*C) oror niiiht &nA oHillot^ • t 5-lO*C for 2»5 hmm befoxo 
filtv&tioR* 
"lio frtoinit to we» flltosod throutih f l l to r n DOJ? and woshed 
With oold diotillo". vt-itrr t i l l froo f » a fetlh©riti.x lolublo as-t«s?Wtl 
(mothor liq»or)« ?ht taothor ll 'wor wliioli e^mM ins toluhlo 
awil. oslToeridon (n/.C) w<-« prooorwid for farthor a»@']jroi8* Tho 
jtrooinitoto vaa ihm treaifovoA ({aikntitativily io tho m@9 fl^ak in 
vhioh i t y. • preoipit^tod and aoidifio* with zOnitsaa ^^ooant of H^SO. 
( I t l ) and ho^tod t i l l olt^v oily l*yov v»8 oe lUxs tod* Zt «aa, th«i» 
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oooled %o rooa ti®p«st-t!»« end ©attroeted larM%-'tml'S' witb othjrX 
eoetcte (3«4 tiaes)* I^lie ooXntioxt ^fm m^i^bM. tritfe distilled «at«r 
to ]?«»ov« aU tti« troisM of islfitfxc^ l Qoid, t&ke:i into a oonioal flMle 
caa tsroi^ od to oonsts^t ^ i ^ t * 
Mg'\^.?n3MjiaM^iaLfeQlA§), gt^.^ffHiRt^^ '^^ t^^ (^-3 ««) a^® 
SlooolTed In dlot!]^ otiioi? to ^iro 9 x><>^  ooist er^eentretion end oln^ b^ n 
woli elJE tlaes witb fresiily pjw-5as«a (neatras to j^E©lphtfe--i«in) 
oGtttr t^ed a<2a©<msi eolation of codltw l»iosi^<3»-t« (HcS C0») in © 250 nl* 
soprrctlaa ftamol* 'Sbo bio^r^ooato csoltttion uaa nsod at tfeo sat© of 
KMl? ol eoatajtoilag 1 ija bioejfbont^ -t© por ^ of I ^ ocoh tlseo* D3KA 
Ijio s^^ oar t^e afeakiGO «^ ® follo*4«a fcy on© w**5M!3C ^4th an ©gq l^ ir^ nai© 
of wctof. Saalclon fossw.; vc® eJXfl^ o^d t© h -oati % stanaiag in th© 
ftmr»»l« All tho eiss ucmimji «ros« ocrriefi out ai:d«3! o?»©eifioa 
oonOttiena tantil t^ :^ ltiblo fffc^atlon pes tre^tattj^ (ataonntcd to l©^ © than 
^•5 O0a» ^© ©fliliroat oisatttintos th© sj-ateri; 1 a^cs ti^nafosod to a 
wel^od flosfe, a i s t i l l e : off th© o l^Tont cna tM flask v©i|^ ©a to 
constant woi^l* 'Him f^aotion obtrin©.^ i$s ocuod bio&z^on t© iatolubl© 
as©i&oelyo«ria© (;JXZ«'^ )ft Th© attt«ouQ postion oi7U©otod in 500 al 
oonioai fluslc vm <itmf9llf aoidifiad (©rfaavpisoeno©}, 0&tnr«tftd vith 
©odim florid© ({Solid) and ©xtvftot©d ime i^toly vith ©tlwr ( 9 ^ tin©s)» 
%• ©th©i?ai solution vi-n t< k«a into a 250 tiH eouio^l fl ©fe» eon<»mtxot©d 
and driei ov^ ov ^i^dsons B^ ^^ O^^ * '1» ©alvimt ia« filt©r©d into a 
v©i«|i©d 150 al ooaio^l fl««lt» iii«till©d off and t!i© r©«i in© «r©i^ ©d 
t© oottAtent vo i^t to itir© 1bkioas^ b«(»&t© «^ ltt%(lft ^»&otioa (BSZAC)* 
to 
with tho abort BXtAG to r®m^ &%t the t«6«^c) of BSS&e ^*^ temm 
pnrifioA 3n&0 «&© ^olijhad to e 150 ed tixmg&sx flank to oemoti^t 
vQig^, fho tsy: 000 of B0IA© ol»t^-ios'' h«»o trca c^aod to prsvloaoly 
obtained BQX&0» fci tl© caso of CJL freo ^^^"^Q ®O15 voeotohlo ci!^ 
In tb© Scit 
2h« 08gA (|«^,3 (ja) WGQ OiocaXvi^ ia csto»o (spooiaijy 
j)a?or»c:pod tgr koenisc owce Q«ei;^ s«m9 |>otco84ffi>) ci:s^a-t© COJS ©^^ IOIOB 
ohlorido and aietill@3)t Conooatrctioici of C!^ A SM tho coetoao wfts 
kopt 0»5 p«» oejBfet ^^ QftGotit^ * of finoljp p.tf«.:m?6d |K>tcooiiin posaaiigao^to 
%ro8 tckon twloo of t!iO ©'-tos^ai ciRd cda©5 is^  t^a lot®» ^l» vocottoa 
©iwttico vm eihi'lmn thosoTsgMy eoft «wfl»3t®a ^Btly t i l l tho |>tar4i:MB»«ato 
io eovmlot(Bily dooolosi-'laoa. "^o sootono i@ Zhm. distillofl offf ItlO 
(vol/tfol) 0alrthnxlo cMaid uaaed at tho vot» of o.t^ otl^ r 5 al p«» ffs 
poxaancf^ nsto vttod «D «»I ttSgnwo dioxido dissolvod out hy £ :^iiiiff ^MOU 
qnontitio* of powA«5?od oxalio ©oid littXo by l l t t l o by fcoening tho 
tooTJorattt*^ bolov 55*0 by ooolin^ vanSms ta|», t*ho» iiaooaostzy* ^ho 
aoidio t>rodttot« of oxidi tton wowi exts^mtol with diofehyl othor/otl^fl 
oeotuto, &nd thon oabiiiiittod to » ;pietina mX% aisolao> l^yoorido eor^votion 
ai^ eoolod for th^eo ^o«e» «t 10-15®f5, ^^ 1** n t«srlal roooTorod froa 
tho prodacto fro» in^olitblo la e&teiun o^ l^ts %t^-& tftl^od, and tvtm this 
poreoatnso rtcowry of artert*! ei^tn^ ineolnblo a-spaaslvui ae-lto 
o^loulato.. t this will ho « aixt««« of unt^ h ii«od (SS^ vith partial 
pxodttota of hyd»)lyBiia oaldation* *Sf» tmegrmotrioai ioMiors of (08^^ 
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mv* ooonrnrtod to tsmt f}&tiirct«a ^ t t y tcHn orsM, @gr»R«tvioftl amoaMlaias 
av eomrtrtcd to s^atrr-l p-^duot auviog tiid l^'^roliTt;^ oxtdc-tioa. 
^Q o^terieKl otntstaoS elto? H S^nteatlyDio osl(!:u^ %iaa end mceomiwA 
mlt a8eico£^yo©!7t<So aeparctlon, was dtemlvoQ in 5-10 IBI otlijrl a««tat«» 
I'd tma oolutio&t Jte^ GroD® o^ oottO«itapf.t©d cm^nio wtr© cM«d t i l l 
I t beocoe cifcJiijKo to j^honoXpJ^thaiein cofl tha oisfcwp® ctes&oa gently 
ft»« 1«4? taloatos cud tfesa OBiJssflaroao po^Sesofl o^lcltaa oKlo?M«j^  t ^ e e 
tho wGlsht of tias eotOTl;!, wcg odjled. fho tfesjo eiatui?© «&o c^fcen 
thoroa^jry eoXvoafc oirc^ noassted <m i»otc» tjcth cjja ptoMeo firled 
o«H8plotoly oa ^ a t ^ tJ i^th i» c carsfent of lioC; c4r» fh© flsiefl caioloss 
sa l ts t?er6 rsfliijsca witli 100 Ql »«mtriil et^jyj ^oetr-t© for tw© boura 
vith ooasmion^l nWk!Jim ^ ^ t ^ Ivmnu fosnt^ iroro bxotren into @i&ftll 
pi«eo8 l>jr oez^ehlnc. ^''ith a ^aa» i?oa« •stp loaf?-! nroduotft ei® vail 
ao nnchGQtaod G^A e*. l^iiua 8 ^ t ai«iM>lv«4 in il^o ttolling otl:^! awtttte 
lo&vlnif the oaioiteo s&lts of vf rioat &oidio n lo^tieta fts a whlto 
flo Ottloat KKtoviaift '?li» arofliuceid aroRotion niaettUNr we* filtorod l a 
hot thx*oafl^  ftLltwe wap«r ('^ h^ itBGn IEo«l)» *' tt?3? tho Tlrot filtr^^tioa, 
tho v&minins roftliitto vft» tig^in -^flxamd, with 50 «1 ntutr^l othgrl 
eootato and &s la fl l tortd in t»t th:'ou# the ns^-wn f l l tev p ftmt oaA 
then e^loitts e^it roat^ne *m« vaoh^d vith hot n»ntT»l ethyl ecetate. 
t i l l the f i l t ra te &IBA mehiace together s^Mmnte^ i to ?C0 8d« The 
iaeoltthle etietcui et^lt vae Ugeeted vith Wt (%t%) anA water and 
«)ctr<N>ted with diethyl ethe»/ethyl aoet&t#, %Ki«he' free of aiaez«l 
eettf with w»tey »ad wetn^ed to oowstant ?^lght» n» eoluble oaioioa 
72 
salt {Motion lezQ Oicttllofl off t© mall wltaaft ami aeoompooed with 
v»2y 311tit« nCJl fwd 0!^ *!(iii fo» 15 oltrattes* ?^feo i^torlea mtfl Qjctseatoa 
with diethyl ett}«s/9tlgrl ao«tst©, f^iished with mtos? Gafl w«ieJj«u to 
omietcnt ^ei^^t* !&» ifieDlvtble coieitun e r l t ftrotioaa oMoinoa fsroai 
cbovo fsothol, vza 05:^ 11 o«teiitt«»<l to «s tsosor^ w-a»ctioa oxftotly In 
l&feo or-a© ©ssaesr co ao t!j0 f i rs t ess© s^a^  texjimMo caa soltiblQ oaioitm 
Qclt l^cetions 00 cSbtc-intsd wor^ i?oeov«Jre«2 <ssi: !2tit;>tivelsr# 'She CMJidio 
E»ct©riei reoovoE^ feoa iasolubld o^JoJteo ecl^ Ea tlio OGotmd eopazatlon 
i»aa £3u1bottt»a to Bmftsca Aoid oe^aiy-ticn to asnoiwi aagr t^aooo of 
aibooio 001^0 'pmoa&t caa tlit eoi^ ircl«w» ts:© Cotesniaod by ti tr^ttnit 
e^ ina t 0*1 S aiosliolio aifeaii (fotasnica £sffi5?o«l<l«) oolatloa* ia»» 
Booaat of sntorcteS ooiS llbesctenS io tb© ? 4 i ^ oxi&^tim lasao QtKjot 
40 rmsf oent of t&o ?50tal sattisetod coid psesimS in QB^m t?!jo two 
eolnbl* oaioitta m^lt tr&dtione obt^taeS t-nm abovo, «»tt« eembinea 
togtthev coS Qttbaittod to aoeoi^ by-^rolyaia oxi^rticai to Isty^rolys* 
rosi iniag unobangsd G ^ trndor oai^iotly in tiMi 04»i aaamii* «&rlii« 
aoaoribod ami wo3*li»A up to l«>l«»t« tbo fmt C&tty aoids proaioiid. 
Tho T'-itio of aatux' tod aald llbft«»t«A to tot»X tiatitTatod aoid prosont 
At tlM boglBint «^ l^te oxid&tioa st&so was la^a^ in tbo benzine *«^ 
O'oMi down R« tho oxilt'tion p»t>oMdod« tn tMs wfty« thntio or foar 
oonsceativo hy'rolysia oxidationa wero c -ried out t i l l wo got thrt* 
or fonr r«s»8tions of ut tnr tad aoids l lbar te^ -n". a carv* waa drawn 
With n t i o of ooml tiv* autnratad aoid libap^tad (3;t) to tota l 
•aturatad aoida i^roottnt in GS^^ en JU&xis r.nd ra t io of o^toxatad aoid 
libaratad in aaoh 9%&Q» to ai»tai^tad aoidts :i^ a«ant at the ba^ininff 
of tba raaetion <m ¥««tiLa, &o& honoa a on vo obti:-inad whlob tuxnad 
75 
Btfi^ly towards th» & ! ^ 3 «• the lugrlrolytio <i:^dr.tton |tn>eti^«d» 
Thte Gam vm cae$:^ »D&l£ t«A tc^ se«l thtt Xi«ax&o, t!i«Q i t io evidtnt 
tl:^t th t point c« vbieh i t aettts tfa* JUaale 9@froBont th* psoiMirtioat 
of vme^^raofttxio^ fiin:ititr&t«d ^yoftsid* prfte^t in total dis&tuxatftd 
@lyo«ria«a» ^a» |>ro'^ <9'!tioa3 of ^jrossstrioai »t!m3®.8»lcliio w«po fonaA 
t^ y tli« cotlontiots o? atsitsrei mPbexltJl (dicc^l-estsi' ol" l.»3«^ii^^.ronSr 
aoetoi»i) vhioh rcss^iaci after th© tbrco or fos» eosseoatlve tijr^lvolysis 
oxidatioas* In tijc ct'so of aaical fete, tlKs osratsjcl ©Atoriai o1)triiMd 
tnm the Ij^firolycio oxl^t ion pto'^aot io co'r?cotofl for the C8L derived 
in lotcl aicaturj.tcd gasrosrid© trim tlso os^tc^^l f&t cad aico for* 
tho roeidttGl acid i?::^ XtJ©# 
fho diroet I^ffealsreiQ osidettoa of tirir^iitai-atod (^^cosjido e^w 
that i t undo»®o0a hst'^mX:^s3iB to th® extent o« 2 rjor omt of tfeo 
satar-tM aoid o^t-'laal per rctiotitm uaiac .nororag^ate tvi<K» t&o 
wo i | ^ o? tho B^i.tos'isi* Ttwr l^drolysio rjro'^ot fxt>® ayac^triosi 
di8Gtujr:!it«d elyottffido i^lao wi l l hOBCo uadurso liydrolyaia oaldatitn 
on tx«utci«nt with ^m!ss>m$^m-tm» This oaa »o-^t:l3^ t>a tho ssa^ aa 
that ohown bgr ?nir«i SS. h^ot^ uao both &-c9 nftutr^l* Eowrror, in ordov 
to find oat «fhothov it aotnftllgr t k«tt pl^oo in zim above n nner, the 
o&loitui a»it eoltOfle a^twia l ( i t s«y oonoiet neatrs'l attitori*! + 
nnohenged C^A) w»8 eontinuemal^r oxidioed ^n^ tha ahove proooOnve t i l l 
i t s weight b«hs ved anrjreoiahly low«r thru theoieetiofrlly reinired Hv 
the eofli|>Gasx& 
i; » 0 
74 
M this point i t t?ill ©OBSittt seitajr of th© a'bwm ctm-yowaA and tli« 
r&td ef i^ @Aat)ati0ii of ©ctuiroted acid ftpora t?iio |»«» hgramlyois oxidiation 
vom (letermlnM* fliin oaoaat^d to i»rrljr J, «>©:J* oaat of tsfeo xfel«:^ t of 
saturated coids t»i?05ffiat l a tij® start ing Rf tc r lc l oosroo-oaain© to 
3 per oaat of eDtu:^ctefl ewjids i^ refsoat la ©:rrn3«:?&o:-l Cfl^ A pos? 
ljy^ i^ 3wly®iQ ostiation asciotloti* "StoQ ^ e l s ^ of ©msnmxaa ^Moh ^ 1 1 bo 
prodaoea thoos«fcioo«lly ean bo eoicralr.teS f.rsor, t'l® nolocaiao? woi^ jht 
of tlio foXIoiiiiis; ©QS^ tistia i0vma daring tho srO"c%ion» 
oaooc,(c%),coo3 CO 
' n* « Satttiyat^ ooifl 
(•^ OOCa* ca^ .OOCB* mXeoal© 
teiia!siinato£> S«^a?:^ toi? 
aegti^Bi.mcid {^pyfytion ^^^^a^i^^^^^ «mo aot^la taatesid as e."loi«a 
eait^hot ethyl .ootfto inesolnWo, frrotton WS9 i^lmolrtd vith dilnto 
*ja3onla , nfl transforofl to a 850 n% mnie^t ^ f^^ fe (juantiti tiiroly sad 
«»o«initivtod With i5 a t «fflnoniis« omorifio ( 1 5 ^ foUo««d by gpf duM 
e4<'Utlon of itboat 55 a l » 5^BO«ltii8 miitihftto (15.1 ^nd tho pj»«cifif^to 
w»« h«. ted fof ono *u«i» on liollini: w^t^v b th "n^ oonlad ttndor «*to« 
tftp« Xt iw«, th«i , ftltorod through fllt«»r p 03f^  ir. shod woll ond 
thon transforod to the e^at flaait ^ n t i t ttwl,T in vhich i t was 
originally -nreoidt tod* T»r«oinlti-to wan aoidifiod with ^j Oj (Xll) 
•na ho.'t«d t i l l th« tMsi; laoitoa to o olo i? oily Itq^iin leyoar. «iio 
wa», thon, noatrftUoed with omooti* of awBaonla ttrJ reprooinitfctod with 
tho mm» re»^g9iit«« llio p^'oolnitato ohtt^inod aftsr fll trt ' t ioo wo« 
75 
aoidifiea »lt!j &»^3^ C2,iX), h®::.t0a on & boilia^ f«ator h-th t i l l a l l 
th© laasaesitm oiilt liQej^posea f:ii3 ol«r..r oily l^'j&v separated. I t w»« 
ocKfle t^ oxtraotG^ (5*4 t iaes) i»lth Iwxan© cmA tjcshed £lp0© of isinoral 
aold with dis t i l led v^tosm fls0 oolf©fit wta Giatillefl off anfl residat 
w«l(^ttd to ooEsstcat t^Sc^ti* 
•The Qer*!i noletmlai* tfoight (H>fi) of or.ttsr^ ted acid (Bartrew 
aoids) was Qet©mlnx;fl Uy t l t irct las c^' last o«l 13 ©Icoholte ItOH 
solutiooQ (:p]&onol;>Mfcoi®i» inaieatoff)* 
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a. i^tJt 210:0 roi: TMI :B::.i::i% Ticn OF novice: ?io:; or ror t a s TJI» TED 
EK, npiM»i 
0eo#o 
l,C<i) ^* of CS /^: t-kfin fo« oxidrtion» »367«8 og 2301.0 as 
(t>) ^ « of onttti?-t©fi eoiflo paeosent In 0^% l.<366«e os Ifil?^? em 
fh« ftt^oipo «t3o Citlgi^  fr~etloQ@ i^ro OBt>»&tted to six oonoooutitro 
oxia 4leno a»ln0 ptsnaaQGnat© tvieo t t e troic^t of natorlol oxidlsod 
for e^oh ojcid itton end followlne »o«alto ^ero obtcinod* 
a. ^t# of eoapotma x wM«fli will bo 
theoPOtlOwlly ^?o««o««l. 
617 AS 130 600*4 ng 
Oxidation ivt* of 
m 'teri&l 
• • IMSiiiiiw III! 
^t« of €^xToote6^ 

















































t m ^utme.^ft ..eido libor tod 
T7 
H»ti«» «f emuttX^tlv* S t i to t o t a aa^vetAA ooido rtveMnt in 6%^* 
h(x) '* ...,.g3M « 49»n %M « « |ES i l • 50.05 
5Afsl ** «2S|*2 •• 5S»52 5nfKH • ,9§g«i «• 58.74 
5,,(K) - ^ 1 * 1 • S1.48 S3^ p^ ) « 1 ^ ^ o 6U95 
Hctlo of Z^h in o oh otci30 to cattcf tc2 aoMo peeeonlJ ct; ftiai 
5»C^) ^AOr) ** ? l # 4 « 50.55 











., ?StQ • 
( 788.?-l67.7) 
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70 
nm fw>a tt5,« cm(ff9 inlnes (.*» (K,T)» B (S^t)), two <»;?W8 
( ls»3) &»« dts^ii tjjjioh ajpo then esrfc»:"pol^ .te^ t o taoot %»a3Ela« %i 
poioto ^b»c« these ca.?f0t totsoh the KoOx^^ tetiorto tbo poroeatos* 
of uniyi5aet«lo«4 GHgA* 
0 of coldo p»o<itto©a fsoEs uasijrm. GOQA tiy entrepot itoa *« « <:« n 
oS- th© mm (n^* 3) , ^ ^'^*^ ^^•-* 
0 of oyEffiatjeieal Gcyi ^ flif for^ooo, 37»5 35»5 
CGioulctioQ oC Qo o|ra» ©SgA t^ th© ea'Caaitloa of «©i£^ of 
neutrcA «3t©»4Qlt 
X,(s) u t . of aeut^a nPteriPkl 475«2 og 4^7*4 tag 
(b) yt» of octttittc* coMo in nentr.l ct^ t^e:?!^ -?. 459»6 qg 425.0 ne 
2* ^t« of c^t^JNL o> 3foot»d £as osldatiom 110«X tag 114*7 ffiff 
3 . 5otf 1 acids coEJyrJnoniiB© to sgra* 0S,>4 
after oorrcotloa ^ 553*7 ae 540*9 «9 
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U(a) y t . of G3gA t . t e fo» oEt^ction m x . 4 t ^ 1758.6 ^ 
'i1» Gt>w© two 6 i^^ i frcusUosja «eif® cnte i t tM to fiwi ooacoC3tl¥» 
oxidations vains p&:2spng^'^to tBto« tito ^&i(J^ o? m^-teti^l (oxitSioea) 
1*03? ©coh oxldctioa csfi :fc0 folloKJinp?-rocialto %:cm oMwlaod. 
iiiiiiiiii II mil III [Mil mil ffliMiiiiiiiiiiii iniMinmiii 11 in m mLiim»»rii»iiinuiiii>iiiinmi» iiiini A*•< i i i»> i i i i i ii m i — — — > 
3. Osid^Uon ft« of •r^  Q{ Co^rooted X^Uf u t . of Cosreotoa 
rmaber ctri?ti!Sg „?-" o-^^wvw ©t'rti*^ «!. vo.*«vv»« 
198* agm t^* f3^» nsr* (^» 
I 1741.4 52e.» 502a 17SS,S 532 #6 50<S.O 
K 1064.4 f65*2 259*1 lCi4»S 28S.S 260.0 
XII 545.0 77.8 60.8 ^43*^ 73.2 55.7 
IV 51P.6 47.8 50.0 515*4 4S.6 31.X 
V 425*4 15.0 0 428.0 15.2 0 
80 
in (^&* 
^atto of CA£ lo ©aoh otsogo to ectctewtoa aoido ipsjeoeufe a t thi 
beginins of the Btc0t^t 
*^ *^^  { 712«4*265»d) 4?7#a 
^Afv'i •» .. ,,,,2Q.tO„,. ., • . . « B i | • e^se h(Y\ '*" 11, I.II 3w B .11 
5-(l») Ig^Y) • ^ |g | ;g « 4O,30 
81 
polat@ wfeoi?© thme m-^ 'ves toaeh fefee K-aalo, Sisiloct© th© pKtcmto^ 
of on!^ ncrr»ti?looa C3^ &» 
.* of ooidQ pro<3ttOO^  f i^W5 oQi^ mi* GCUJ& tgr e»feso<)o!|atloa 
of t t e oawe (Pic* 4)* <59#0 (Sa»5 
jS of CiS'ir:0ti?iooi G^JI^ ti^ flif foro»©, %mQ 31#5 
CcnoulatloD of 1^ 0 C5^ « CSgA t^ r tho co^c^itloa of rmid^ of 
l»(tt) Wt# of eeattJCi octC7i»i ' 3S0»G Esg 5S?«4 og 
S« ' t*t# of ^ttc^lel do£s?9Ot0d foDP oaia&tioao 74»4 eg 'B*! ms 
5# 5Jo%G3L ooido eor5?€®f>ow31n3 to cgna. G3WA 












































o o o O 
N 
a6D4s p 6uiu|68q am ^D iuasajd 
V S 04 86045 ^0OQ Ul - | y 3 jO Oj^Oy 
&s 
Vsm taol© « t . of S •» g^o.o 
a.(a) Ut, of GJgA C&en fo» osdA^ t^lon 2126.0 ogr 1495.4 eg 
(o) S«t trt. of C^^i ^040.0 c© 1560.6 fig 
2 . (a)l^t* of oatttK^wtOi} t d d o ta not 0%^ JI<SO.S m 9S?»S ag 
3 . ojsia. y*. of a u eoj»@ot«a CAL E ^ U O of cami®- P«&UO of c^ >ii i n 
Oo» -B, __ t!lv© 3*S to totci ©soil ot to to 
*« ^^ aata. midn to seta . C5i(3fi 
a bSQlaioa of tho 
I n t n t n f*'^  n 
I O?O.0 5 « . 6 T9S.8 403#6 5T»00 50*4& S7.68 50.4^ 
8 94.4 i50#6 T?«8 118.4 65*58 6a.T6 14.10 S5.e» 
J 14*6 g4#0 0 6.8 • 63.46 • ?».06 
;^  of SMsl-'o j>roS«ooa tmti wiwm* "^^ •O 64.0 
C3g& by extranol' tloa of the oo iro (!lg.5) 
f' of 8i«. CSg^  by Ctrrortaeo 54*0 56.0 
aicaiXi'tloo oS" Cno ^ya» C3gA by th® mtin t ioa or wcli^t of 
ttoat ; | jfjtttCTiaii 
1 . (a) y*. of aottt 1 i**t«3?lai 39^*0 mg 500*^ «ff 
(b) Vft. of «'™tttr tfd «oid» in wttxtvt^ ^^^^^ ^^ 87?.0 -^ 
2. wt,^  of » terJAl <«»*T«otai for* 
03Cl;d' Uoft 54*7 m 56.4 nf 
5* Total acliSa oa- -oftfo&lini; to «jf». 
Gn^h Eft«r coT'jrootlon 410 44 « i 510.4 «» 
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eOo^s j o 6uiui68q am |D |uasajcl 




?," oada, ^ . of nf»i, coT?«etofi SAI. nctio of nctio of SAI, in 
Uo# oojstil^Miro Q4J, eseb 8t"©« to or ta . 
K@« t o t o S a a 0Gtd» ©Oifill j(S?0S®!lt « t 
















ojitrapolatloa of tU© <nj?vt (Ftg. C) 65»0 
{5 oiT ®y!s» Oi^ A b^ r;S££teejsuje 34.0 
C-loal-tio;., o!? ::^« CD^ ^ by tilt© e^tiLG-.:ica of »ol.£^ of mmt^«4 
i^tort&ti 
l#(r,) Vt. of neutff^ fSattriia SS5*0 sig 
(b) Wt. of e-'tut? tM coia® in iamtr®i Es.'^ tiC^ 'li^ ai 26o«9 tsg 
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ira fiffl.^ t^^ rs^  fitt 
mon E3ol®« ^ « <|f S « ?C^«6 
l*(a) Ut, of CSgA ir&ua for oaiactioii 1004*0 we 









CoOT00t©a 8/i« ncti© of TJctlo df C&li l a 
caw^cti'9o 0i'4» each oto<:o to crtdi, 
to t0tcS 0cf!^ « caldc reeccmfe ct t&o i:^ 
405.2 51.SI 




I . ? 
SJ of coia© pffo^aooa fcso ousiyD. CK^A lay 
©atua^olotion of <i!i© casw (He* t ) 63,0 
57.0 0 of 1 ^ , GG^A t)y Ciff«J7cm® 
Ccloulctjion of £^ mj« CDgA t^ the cctirsr iiion of wei^ jht of eeutrst 
1.(6) '^ *t» of neat^a ^tftti&l 243*4 m 
(t>) Vt» of sstairtcC acids to i»tttr:.l ©"tisriai 222tB laf 
2* wt. of th© n' rorl&l eosreottd fo- o'«?ia tlon 59*9 eg 
5« Vot'l «atup?: ttfl ©^ids corro8T»on'*i.n£j to sgra* 
OJ^ A eft©? ooifsfootlofi. S62»5 «iif 
^ aol'Ja t» 63^ 9* 6%- ^o to^ 1 OSg*. acta9 53#l6 
65 
U M ) SSBSJUtmi 
mm cK>i9« wt, of S • P05»0 
1« (a) ut* of Qt^^ t&latin fbv 0x1^' tion 1803*0 e^ 1^3•A m 
(h) Wt» of octtjsr.t':^ col^g «y«3m1} In (C^^ i2CS«0 m 14^0«5 «!« 
s . osds. m» of G£.i» cosTOotoa c&t nctio of ^^'tio of o&t m 
Eo« oanrslr-tii^O HAI, each att^ s© to ettd, 
qg tJS to tot I a o:M« aeias rereaont ct tht 
cotilo in C'^ n'^  tjestnlnc of etago 
X s s X i z 2 n X XX 
1 507.0 Ceo*S 3St).0 650,? 45.47 43.ax 45.47 45.01 
2 550.0 540.2 511.0 3X0.3 ^7.50 <S0»2S 44.5fi 45.20 
3 59*0 50.6 2X.0 10.7 fi^.2t (;C.a3 6.00 4.01 
4 15*^ S^.S 0 0 « « • » 
*;! of cot<Qo |>ro<lao''a froa uaops* G3^ A by 
oattra;^lctloa of t*:© casiro (tlo.O) 69.0 69.5 
J*^  of eygs. GOgA t^ .-tffcroaeo 51.0 30.5 
C3^ 1ou3,r.tl?tn oT s ^ . C£^ bjr «ho eetlEr-tloa of t^ftl^ of nout^^X 
i8r~terir4 » 
1 . ('•) Ut. of nea*!?-l rPterX&l 365.?? off 352.fi WB 
(1») **'t. of optttr. tf4 Aoia?? in neutr:! cr-tes'iaX 531.S «« 550.8 wg 
!?• ^ t . of t h t w'to iai oorpoot*^ ibir oJdfl; !ioii6o .4 «8« t l . l iMf 
5 . T o t i - 1 K-^itTOPCted . ' .Oi4» O03rt?0f»pO1^Iflg t o 
a ^ . a3gA af%«iF oonooUoa 5^ .8 Rff 4^9.9 nc 
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86 
iDrolali iiiiiaitiiilli 
1« (a) yt» of cc^A t c j s a for osidatLoa 704*0 we ^94»Q m 
t » 0«14« f t . o? Gilt Ces-E^oteft CAt I^Mo of Cct io o f CAl i a 
!?», ewsat^t iva HAS mtih e tog* t o r « t d , 
15© lajy t o t o ^ l s':ti2» Qolde t*®aE®at ®* ^dt 
ocsjfeSo to G3gi^  fe©sliili^ of ®ta.g« 
X le^.c n(5»c iGP.c sio«o ao.S'^ 49.02 f^ o#55 49»os 
2 106.0 71.0 1T5.Q 65.O 55#Cc (S5*S4 45.18 51.^ ^6 
5 15.S v;.4 12 tS 0*4 59«C4 '::>«34 6,C2 O.SG 
Tof eoMo fsrotiaoed f.^Q Gaqyn. 03^^ t ^ 
esEtsapol^ t l o a of v?io csm?v« (S'iG»9) <*0»3 65.0 
r> of !5re» GBgA ^ iSfiSffiaoo 3^.5 54«0 
Crloul; t i on of ^ a . GO^ A 1^ tJi© e s t i o Oioa of « f e l ^ of tJButi!«l 
1 . (ft) Wt. of n«u^r-l isatoriax 105.4 «e l^C.S s « 
(li) ^ t . of s^-tnttiteA eo ido in netdtr^l tr tosTliftI 16^.4 m i l 6*7 eis 
2 . vrt. of tho & tfi'^ial eorroet«4 Ibaf oasKir.tiQn ?0 .0 nff X^*0 <^ 
3» •^t-'sj netut" t t 4 ao ia» oorK«8*»on'-linie t o 
iqrn« C^^ ftftef tscaexootion, 1B$.4 «« 153«5 «s» 





































o O o O 
9 6 D ^ S jo 6uiui6aq ©m ^o ^uasajd 
VS o\ 06048 qooQ ui I V S j o o i p y 
i t 
ntm »0i©« wt# of s • 289.0 
3.* (») yt» o^ CSjjA trkm t9s ossidetioa i305#4 «!® 1091»5 eg 
(b) Wt» <»f ar.feu?:sto3 coMa nreoeai i s cOj/* 954»T c® T01»<» a t 
2 , Oxid, v;t* of "/it Corseotea Qhh n.Uo 6f 'inMo of C-ht $.n 
Ho# canal .t5.vit 3AI. mah sjtage to oatdi* 
&ig tag t o t a ^ ' t 0'.t<2» cold© T«?o8©i^ a t t h t 
©oiao 1J3 (r^-C T)e@lBitcs o f s t a g * 
X I I X XX X XX 
i ?S>I»4 507«4 300.4 S$5.5 40,C9 il?.95 
8 145.5 X5§«0 130»^ 159.9 54.S6 55*05 
3 39.4 59.0 26.4 a i .9 57.49 5G.^3 
4 S3.6 ei.<5 12»5 10.7 56.04 CO.W 
^ of ocia® paroAue«d fiitm vaix^m* CSgA ^ 
wrtrapoiatloo of liw* otarv* (Us . lo) 
•1 of ^ » . CJ f^i l>y " i^f ftopeaoo 
X 
i 40.69 












OHlottla«:l<>nii of aya, OSgA lay th» tsMts'tioa of ^roS^t of 
swrulrrl f8''-t0rl»lt 
1 . (a) Wt. of n«ut' 1 a r te r ia l 352.6 «ag 259.0 m 
(b) o't. of SKitMff tc4 aol4e in tsBota^ l^ 
aat«rl*l 302.0 tss 214.9 «8 
2 . v t . of tho n.'-t^l*.l oorroottd for 
oxli^tioa 46.7 niS 59*1 "K 
i^ys. GS^A «f%or atxr ootion 349.5 nt 2&I.0 iic 
^ aei(t« In iqrv. SSg/. to toti4 Sa^ A aeiao 37.40 36.33 















0604$ }o 6uiuj6eq aq^ 40 luasajd 







men ml9* »*• of 0 • JJ^tO 
(l>) Vt« of sat^t-t©a ©oide pirosojt In ©O/i HB^G^l og 1075 •? 8© 
S. te|j6» Ut. of Oi'l, Coi?:?«otca m. t a t io of nstlo ©f mt in 
So* cocalrt^urt CA£ m^ stag® to 8.--ta» 
IS 130 t o t o t e I e:«t4» e o i d o pi^oQesit m tim 
Q'eldo ia 0 3 ^ bo^nins of otog* 
I 12 I I I I I I I I I 
1 510.0 5a.O 484.(5 493.2 59.57 4'.51 30.5? 46.51 
2 2S6.5 f'ei.S S61.1 199.2 59.53 C5.0C 34.98 56.05 
5 46.0 41.0 86.1 86.5 61.42 67.53 59.55 Q.00 
4 9.9 C.S 0 0 » • • • 
^j o^ sold® ^©atioetl froo «o^t3. cr^A t^ 
oxtrSf?olntioa of tto ea:?TO (Sl^.H) 62.5 68.5 
' of syn. OJ^ A ^ ::iff«i?eao« 57.5 51»5 
Cviota--tlon of ^y®. OSg/"* Ijy tb© ootte tioa of ©oli:^ of 
ttoatr^^^^l a^lwriali 
%•{&) Wt. of aotttv^:! n^teri&l 415.6 m S!96«4 m 
(b) Wt« of «ata3f< t^o4 n-olAn i o nvvlral 
«i^ t«rl«fcl 580.5 m 275.7 n t 
2 . Vi. of tlM» fi^toxliil oor3»tot«d for 
oxl4> tioa 62.8 mfs 55.6 mg 
5. lot«tl odtavsvle ,^ i el<^ '3 oorrovioontiioi; to 
•am. GB^^. > ft@« aorrootltm 445.1 »ff 5^7.5 *€ 






























o o 8 o 
96045 jo 6uiui6eq eq^ 40 ^udsajd 
VS 0| 96D4S Mooe uj i v s io oi^ DH 
89 
£%s» nolo* v%, of 0 to 52l«o 
X«(a) u t . of G3g^ ^ t; tea 3:? o-^ X^aUon lie2»4 tag if?55«4 o« 
(t>) wt» ©f eitar-tea cioifi® t^ ^esents in G3«yf^  973»8 ae 927«t vm 
2» OJEia. l*t« of 2^h Gojwooted CAI, ra t io of HBtio of S*U ia 
Bo* oormlsMv© "^^t m^h otcg© to «-td. 
E® 0® t» totvi oata» aoi^ so Ttfos^st ct tha 
Gcifis t a ®gA boi^inini: of st»®» 
t It I It t n i n 
I 4n*6 ft?»»6 47Q.4 908.6 54»?4 S4.8? 54*74 54.GS 
0 ani»0 ir»*a i l 5 a l?(3*9 !?9#50 51,|0 67.^5 (S0,49 
J 25.n I6.J? 14.5 0.0 9*^^ S%0 69.39 69U4 
4 ??*4 «?#4 0 0 «• •«• •• • 
fj of coia«( pJ'oStioesa CsoEi aaasria* 03^ A t^ 69»5 <J<)#9 
extEGRoii'tioa of t3^ o OSI-JVS (Tic. 12) 
f' of 6pi. OSgA ligr t*lf fflroaeo |0#5 30.5 
Coi<stilstl«m of ®3fw. dlg^ by tb© estic'tltaa of welG^ ift of 
nmatr 1 nitojeiaii 
1l,(a) Wt« of ii»ii1i£-£4 Mftten*! 24^.4 m ^9^.2 6« 
(l») *^ t« of satnratM «oiA(i in mutrttl 
m%mi»l 229.8 8« 29£.$ iW 
2* Wt« of tho » tsris^l oo^roettd foi!> oxi^tition 49.7 me A€ *4 m 
9. 7ot.il o t^wr^ '-tod aoidt oo^t>T>ondii^ to 
egra. 6£i^<& ^ f|©9 oox" ooUon 267.9 nir 2@9,o m 






































«) o o o fM 





!•(«) ^ » of crg& t'lfesa for oxl<3( ttoo 2579,2 og 
(b) ft* of sc^ ttr.*' tea aolda fscmmjt iia Cf'gA 1921 #? ©g 
(b) Cot scttirctci aioM® rffosei* in Of?gA 1251 •^ S laf 
8« Osta* i't» o? r.t.%li <Sos?^ eotcdi CkM, ?r,tl,o 0? rat io of 0A£ la 
He, canai^'titr© Oftt ecofo 0t:j{^ to a-.tfl* 
eg ©0 to to^ca 0ata» eolfls 'Tcooas a t 1 ^ 
coido in C3gA tsociniarj of otcgo 
41 •O^ 
S*57 
/ of eei<3io prod^joa fsoo t t » s^» G3g/^  tigr 
oait#i|>ol. Uon of ^B mvym ( F 1 G # 1 5 ) <SCJ»5 
^ or s^a» CI^ A by ."afCoseooe 59.3 
caio«l«itlo*5 of «3m« (^2^ ^ * ^ <^tin' t l m of w o t # t of 
m i t t i ^ l a(st«s!»l»li 
!•(«) »t» of jwcitrfl isfitirrial 507.B ns 
(b) Mt« of « ' t iart«a teld« In neoti^l 
nf'to-l#l i€B*0 Off 
^» '«^ *» o* t'Ho »' t^TlPl oowoolod for 
oxia. tlott 7 J » - ae 
5« ?oti-l «Mai»'.l©d aoid» o«proi»noa:iB* to 
sfm» 03^& sflov oorsootiflii M^v^ ^ 

















































o O 8 o 
VS 04 96D4S M0D9 uj "ivS JO ojioy 
n 
^ ^ ^ f l , %^litlli 
l « ( * ) ^ « ol" OSgA tcfcen f!»r o x t i c t t o a 1?S5«0 Of i8 l8«0 ai8 
(o) E«t w t . off G3gi^  J453.0 8® I509.S i « 
(b> ^ t . o f ftctorctod ©oi^i i B QSj a9X«2 a s 2 9 ^ ^ 19 
3» OxW* Ct« of Cl^ Carreotod OAI, I ta t io of Ee t to o f SA^ i a 
ITo* ot tesact ivo S&t »ce!i s t ^ ^ ^ %o «%&* 
eg Qg to toif l anta» cotfi® pffooont at flio 
coifi® ill CSg'^  bocrioiocr of i^ toigo 
z n X n X H z zx 
i 35€.a 55««0 305.8 324#9 » 30«4S 50*54 30.42 50.54 
2 103*(; 154»0 153.<S XT5.C 46.S4 45*01 S4.35 24*47 
3 11T.0 125.0 97*0 102,0 35.^5 •;5.40 15.67 19*B9 
4 514 ^ . 5 31.4 33*<5 59.30 55t5$ 0.46 8.68 
55 of ootfia p^oSoecd fa»a t i n s^ . 03g/^  tiy 53*0 (54.0 
e«ftrauolctl©?i of th© ctE?w (^^#14 ) 
0 of «ys* G3n^  tsg? aif?«re»oo 37*0 55*0 
Csioalt*tiO''\ of <!ho «7m. (^^^ ^ •^^ ^ ©it-iavtloa of v o l ^ t 
of »tatir3l fl^teriftli 
!•(») '<^ «. of n « t t n l ia$^tovi»l 329*6 t^ 345»S ^^ 
(ti) Vt. of B^^^axt^tm ncSdo in nnatrstl 
ia»t«rioi 299»5 mg 3U*6 «f 
2« V«« ef aoterlAl oovrotttod f«r oxidrtlcm 50*4 as 33.1 ac 
3* Totta aelAa oorxoononSlng to ogm. Cw^ '^t 
afteir ttoxvtotiott ' 348*9 m SHml mg 






























1 o O 
86D^S JO 6utuj68q aq^ ^D ^uasajd 
















Ifeifrtiio fat (1571) 
mm i^ Jift* «rt« of 0 • 869*0 
l t (») Ut» of c y . t% »^B foa? esdl^"tioa 154B»8 B® 2C 59»6 i « 
<b) ^-^0 of Gl?« ecrssat ciong «itb GOjii 650#3 aff 702«3 i^ 
(o) !?ot vt» of (^ 1iS83»5 ta^ a357#5 E« 
S,(a) i.'t» of ostsi?: tea aaiao in ns* GO^A 907*4 m ^55»0 «as 
(ft) -^^ t* of Br,tttr~tefl cotto io cSj 655*9 as i'>74*f^  tag 
3* CBEia. ut« of ' -"f* Corwsoto^ c/it *'-^i0 of r.^tio of S^I ia 
Ho* ctEsnl''ti^?^ ."'t to oach ot;ao to a&t&m 
€-%& tlio bo^ni t^ of 
'' otsgo 
X IS X XI £ H X XX 
1 397*0 41^*0 %4*B 534*9 40.rc 4:USS 40.20 40,25 
2 SOI.g 2X3,0 X71*0 17S*9 S9*C4 *iS#97 34*79 54*59 
3 7X»S 7!}»6 39*0 4X*S <55*35 53*50 14*4e U.Se 
4 Xfi.fi 17*0 0 0 * • ^ -
J^  of aoifia fffoSaoOw; Ifejis tm^r®, C3^ fey 
o«tir.|solc-t4oa of the cmrwi (n.@*13) Su«5 67#0 
'/ of 02»* oa©^ t^ vl.'TftTOaoo 33*5 33*0 
©s.lOttl«ittop. of Cho «iyK# OJ^ fj 6^ t&® eri t i»t ioa of « « l # t of 
Boatrai wfttosi^i 
!#(«) Wt» of ntutrrl mt€frl/M ?59*0 m 26%^ nf 
(%) ^^ t» o** «'>*«'-' (.»d ficl'Is In mtrlrPl 
»it»'l»X f>34*5 ce S4?*9 «f 
?*• i*'t» of »Rt«ti««X oo-TTOottd for nxte*. tlnn 45*4 a^ 47*8 •« 
af|«» eo»«otioo *" ^^•^ ^ ^50*' *** 















o O S o 
(M 
e6o|s JO Oujuieeq 9 ^ o^ ^uessjcl 
VS 04 96045 MDoe uj i v s JO 0140a 
93 
(b) wt» Of CCL |^«is©at along «l*b ^ ' f t 645t4 m 835#0 a* 
(o) Sot tft* of Ca>^ 1^64*0 OS? 129S»S 199 
S#(o) t:t. of Gate?.2?atoa coWo ia cots COgA 9C4«0 c® 512#0 sig 
(b) Wt» of Qcti£?r-tea aoM© in es^ Q15«4 m SS8»5 »e 
::• oxia. yt, of .XFJ cosBootoa cai mtio or natto of ci^i* m 
io» ottiffidLcti^ ^ C&t «»oJi B ta^ to or.fid. 
c^ n^ to tottX ccitfl» coi(S0 !iff«8«»t at 
tti ^<,A t!a& boclBin^ of otJ^ gt 
319.5 35S»0 5T.08 %m 5T«03 3S.90 
245,9 ?50«(5 a#5S (J4.35 45.TO 45.C54 
5 a 3*Q C4*n a4»7G xa? x»48 
ostr?t)Olatlon of th& <arv© (rig»j6) 0 . 0 ^5»0 
' of sgnii» GSj^A % irf»'«no« 35«0 55»0 
caionlr'-tion 3f tfeo ayiit Clgfl by th® css^iri'tioa of tfolsht of 
ttoatna ofct t r i a l • 
X«<tt) ^t* of niutsrt^ a^t«rl»l 
(b) Vt» of a«lBiT«ite4 ftcMs In »itttx«l 
S* wt« ot* flT'teti^l o»:^ 70Oto4 f«r oxldt^tiem 
3» ?ot<sl aoidtt storroanonliajgf to 07»* r*^«/<^  
»ft«r eorrtotioa 










n 4 . 8 fl« 
84S.5 Mf 












VS o^  a6o^s M008 uj ivS P oiPH 
94 
Una 
rs&tn taoltf* v%m of 8 
l«(a) Wt, of cr^ A^ t r ^ O £br oxidation 
(b) v?t» of C2L f^eseat Gloagj «atii ct^fi 
(o) Eot » t , of G^A 
2,(A) wt» of ocitart-tea aoldo in aot GOgA 
(b) *>?«• of oGt^ ifC'Soa aoia© ia as. 























r Uo ot TMl9 of fi^It in 
02BXJlCitl"9'0 GAl. oaoh ot&ipi t o 8ata» 
t© tKJilGl ee.td. GciGa rJ?«0«n* et t in 
©dCa tia (33gA be gluing of ote«» 
X SX X 
, of aoido ftroSoooa fiTom <m€3fm* 
oirtfOpoiatioo of tti& GQirm (Tig*X7) 
54.5S ^l»ie 54#52 
65.17 ^1»06 80»59 





0 . 5 
56.5 / o f iqra. 63gA by aifr?«ra»oo 
CalonK^tlon of tb» oya. CigA by the ostlnatton of wolsfe* of 
! . ( • ) Wt« of nottUtH^ X B^nerlal 
(b) Wt» of oatio^ited soldo io wutir*^ 
a»t«ilftX 
8# wt, of w-^ osfl^ X oor^eoted fo'^  osM^'tdloa 
5 . fotftl ttol«® oonrospon&lngr to aj». Ct?p% 







^X.X ag 2*88.3 fag 




































8 o o 
10 
O 
06D4S JO SuiuiBaq B^\ \o ^uasejd 
95 
1P9A 
K9im ml@« «t» of 3 •> 20$*0 
x«<«) ';t* «? c y t: ken for oxiactioa i?5l*0 m is^0*6 a t 
(b) 'w't« of Q3j g!?!mc®is6 cioas wltb GOgf^  237•! tag 255*3 eg 
(o) Sot wta of €^A 993.9 tag 995#5 eif 
2»(a) ivt» of Cwtnsrttea aoidc in not GO^t 699«9 aff 701.#1 ag 
(b) Wft. oiT catttsstca &oias in OCj S26»6 ag S54«9 m 
?• Oxifi. Ut* of or!» CosrooteQ CAii '• t i o of Sc^tio of OAIi in oaoti 
no# c imi r t i*^ a '^tj eteg^ to oata. aoia« 
1^ n® to t o t a l o: ^a» leoseat ®t tho 
eoidn i n CO^t bocinins of 0 t a ^ 
I IS X XX X n X u 
t 359#e 31S#9 514.2 S91.2 44.C9 4i»53 44.69 41.53 
2 166.7 177.0 I4S.1 l%0^ 63#<32 53,81 59*63 40.22 
3 53i4 5 4 4 19.0 S0.0 <3o.35 C6.55 9«62 9.50 
T' of coido proCtiocd Stoa tiaaew* r>25^ ty 
e*t«epoli t lon of C2i© mww (m^, !©; 69.0 68.0 
i1 of eya . GSgA '^^ T ^iff«?onoo 31.0 52.0 
Cuicaiation of t!s» ayn* Ol?g« fey tl&o ooSiR' t i oo of weight of 
noatr>*l fsttt«rlt^l« 
l.(ft} ^ . of ntuti*t;i » t ^ r i e l 207.? Qg ^08«4 ilf 
(b) v t , of «K ttttitttrA <Mii48 i n n i a t r t l 
n)&t«vi»l 
2 . Mt, of ar^teri t l eorrootoa for <«tia-.tlon 
5 . .'ot--l fci&a ai>,-T08">on-lns to ayn. G'V* 
afl«p eorswotion * 

















































o O o O 
\ /S 04 a6D|s i|DD9 ui i \ .3 JO 0|4Dy 
96 
t!e«ia rale* wt» of 9 • 2S*^ #0 
1.(0) ¥t» ftf C3ji^  tctsBn for oxldction X856#2 as 1684«€ ^ 
(b) \ . t . of c:^ p«50€nt vXottff idtb €3gA 319«4 m 295«^ «« 
(0) not tft, off C V 1316.S OEf 139U4 m 
2 , ( B ) ^t» of ijatjtjr tod coiao la aot CSgA 1067#7 1^ ^9«8 8JK 
(b) ut# of oatacrtoil aoldo lo G3, 306»6 i3g 201.5 m 
3» OJdia* Ut» of DAt Co?:?oeted Siil, ic t lo of - It^t<o of Siil, in oach 
m* otpuir.tiw 3-U otaco te «st4it o o i ^ 
og og to tofeci 0ct£i» pveaoat «* tho bo^niag 
aoido l a 03^/. of ©tcgt 
I XX X II I X2 X I I 
I 356#0 50t»6 ?14»T 282a 29»47 2^.79 2<),47 20,79 
a ISl.O 160.(3 X50,5 149a 44«40 44»O0 81.49 21*93 
3 103»4 95»Q 02a 76*5 52a7 51.79 14*92 14«97 
4 X3.4 13»0 0 0 0 0 0 0 
J^» of coida ijroduooil tran mtiyo* C g^^  by 
oxt»On»l*^^o» of ^® Ottffvo ( l ^ a 9 ) 68.5 60.O 
f of 05^. CSg#^  !»sf atfropeoco 31 .S 32 #0 
Caloulf tlws of tho t^fmm OSgA tqr the cstlo-^tlon of wolgM 
of notttf"! ffiRtOKlt'lt 
!•(&) Vt» of neatrBi natevl&l 303*0 mg 350*4 i« 
(b) '.'t» 0^ mvttsr to4 eolda In i»titi?rl 
tf^tesiai 346*8 m 317*4 ffis 
2 , Vt« of in t'^?!^! ooirrootoa for ozl^^tlixa 42*7 as 39*2 ng 
3* Totiil aolda eorreononAlT^ to sgro* Gt3«A 
ftftor oorff»'Jtloa 389*5 as 356*6 og 






o Q o O 
9 6 0 4 5 j o 6 u ! U ! 6 8 q 9144 40 4 U 9 S 9 j d 
VS 0496045 qDD9 u! - | V S jO OI40H 
91 
rili03p& l l vo r o i l 
'r*o.n mtilQ* yteigm of S es S€4«0 
^^•I 
Cb) yt» of GSj ]^:?cseiit d o n u t?ith GOg-Cl 65,0 ner 
(o) n^% ^0 of 03«& 1818»0 ms 
2 , (a ) wt, of cctQ5itf3S cei43 In net CHgA 671*9 a s 
(b) '^?t, of «citu?ctefi Go4(So i n 60 . <52#4 o^ 
5 , Osld» ut» of VM t toreotea GAf, nctSo of '"itsio of vu,t t n wwnh 
Ho* <xml tlvo HAI, etrgo 'i-s ostd^coias 
e© t® to totcl o'^ M* '«eoeat at the 





















$j of ttolda nrodutKkS fsota ai^jia. C^ gA tjy 
oxtsaTjolation of tti® CUJJW (n ,e .20) 63.5 
/ of ^ m . GSlj& t ^ iif forenoo 36.5 
falouiat loa O** t!»» fQms, GS^ A !iy tho eotliu&tion of v o l g ^ of 
nontri^l «»teTialt 
1,(8) Wt, of natittTel ajBtteriftl 
(b) Wt» of aatur'^ted aoida i n n»tttx«l 
B»&to:^ l&l 
?• Vt , of » - u r i r l Qor^ootod for" «Bcld Hon 
3 . Tot&'l ajdldo ooiwoononSing to ajFtt. OS*/ 
af t as Oo*»cti0n 







































































o O o O 
VS o| a6o4S qooa uj i v S io Ojioy 
98 
r t^weaiiiiPttioa of ooa^ii;ar .ti»a ot totoi Slot tw-'itftd ^yoaridts tmm 
diff«7«at aaictax (4sft VG:!«tr4}le fctto t^ the tQrlralsnia oxidation tootmlqno, 
^* rat ' 
Ho. ^ ' 




I , BaCroio £to» ( i960) CQ e 269 
03jtl tjy cs^ratciSltsatioa) 
2« Bttfmio fat (1971) 
3» Goat fot 
4* l^ ard 
5, peaoook fct 
6* C):^ !^: l iver oi l 
lunmMJ^m 
8. pt«r^a iirlloft seed 
ff-t 
9. laffiiiUfi., i^ i^ 5^^ ?^ A£ft, 
y o ^ (1973) 
10* ,%12trl% ^ g i | e 
•••d fat 
11* idaaus]]tx& ixiJjuft 
seod fat 
1S« BSS^LBli^ &^S^tfiM£ 
9%<sA f o t 
13.4a9;4ir?v/?M£ i p i t e 
(K««a) ««»d fat 
14« ?!»n«» flit 
13* M«B|!lli&SS fi5lB.nil& 
f»t«.n 













































































f of «af». 
ostin^tEoa 
of aiaeyl 





















01yo«ride typ© straotares of nattuerl fsto (o%t"iBotl liy fWLly 
of G!^ 9 hjt Ij^iiralyoio oxid&tion toohnHf!®* 
Sl«^o* mt Edle» 
rtrJJ of GS,ycc!c?iil« typ© otsuoturo 
Aiiiiii&t ffatfi 
1 . Bttffi^lo fat (1559) 
(Aftoi? 3?ci«>vai of 63« 
cnfli p^ft of GQ tl*t^ ^ 
cryatcilii5G.titja)** 50,5 
Oosi!>oaltioa of 
oviBlT&'l fat^^ 70«5 
2« Baff&lo^^ fat Ci9n) 62*0 
3* Ooat^ ^ fct 60*0 
5* Poeodok f&fe 








Q» Wteglft ln''loffi 
3a 
110 
e»oa f s t 
^ • 0 
57.0 
53FTii975r^[ 45iio 
0O3A fat 96«0 
fi««4 fat 45,0 










56.0 14 . I1»llg» tOfld fat 
fM-l 42.0 
f S w i - 42.0 















































































flB3g|g9 m^ TtSgrfaSlQ^t 
<nw ^nsollOalea veotittQ on CiGtoiDinotlQii of tb» proporticmn of 
io 7ebl« 16* Tli» results aUotir tho IblloR i^oio fc:1iwnft8t 
1* & lmff£i|.o ao^i fat ei^tfif^ vaa&em diatTihafilon of ^3ro«»i6o 
t ? ^ stvtto^i^o Q0GS &0 0t(ifldQiK]i fav «tQ»Sc.?ai9ctioa of tho teolml<tiso 
ohovod 66t$ pts: otrnt mm^xsssiettieeiX cod ?5«9 |;«03i> o@at «]ri3S$etrlcal 
isoeo]rd« <lhlo let c:i^ <m^ os tliooyotlostl^ x:>oq:^ rod ctasd ®ho<^ i theit no 
lGKsn»riftatioQ oie othoi? unlcofi^ o oSjojiceQ tclto plcoo dttrits^ tho rocotion* 
l^ hlo 18 oafjport^ toy tho rosaita on CSgA ofetfinlaefi J^o t ^ trnffaio fat 
oft09 i?«isoi^ of tho &4oT po!?tloB of GSj fHfosoal tijr fiTystaUltattoo 
feos 5 **oi8» of Qootoo® et 25^0 (tfm GS. left to^lnS ia It wio oo^i^toly 
ootie^tod ana ooreootoi foi?)» 
2* A tptcmp of emlsi^ l dopot ft^ to ohoviag CB. vootiPioUoa ci«iA 
otoojriag mt Balo (stneteroo &» glvoa ia T&tolo 17) shoiNid 64«66 nor o«tt% 
vaayansotarlo*! tmA 3^-'% iMi'* tt«nt oyimotiiloctl ifofsov** Xa viow of tho 
aaaoaal vtaulto « ! •« by i>l4r ^^pot fi&to fto<(:«Taiac to nsaoroatle ll<p&oo 
licrdvolyala t«ohai(ta»f tbi roaults woxo s«t>o^  tod 4 tlaoo oa this fftt tout 
eoaalotfiatljr tfiovoa psoooaeo of 64«66 pov oimt of oatya* sat 32«»?6 !>4» 
ooafc igrrn* i«oaoi«« Tht G3. sootslotlon in thoio i^ ^ hovovor^ oaljr of 
a m&ii ovdor, 8tf:i3clsrum 4 p»^ ooat • It i t obviowi li«aoo th«t GSL 
voatriotioa in thma Is offootod vithoat altorln« tlit proportloao of 
oyaaotrloal aad ufMorsKMitxloel ioonoro of Ca^ IT* 
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(details of atxaofnvt @iT«a ia T&%1» 17) ^hom^ 55 pt»r o(»t tti^ya* &iA 
3^ p>r 04mt agrs* ooi^ o^xmots in CS.0« Thi» beh' vioor ie tlie eca* es in 
the ocBO of tb6 cuit^ de^et fcfto oboyt^ ras ai3i> onfl OS. »tst»t©tioii 
tn thlo 008© lo of Q oaaii evdiv (5-4) uaito oaSy* 
4« i^ &evittm of ten 6i^ ><4ill vo@»t^lo £^ta W€3?« et«^i«a by tbo 
t«olMil<»o# fhs noon ta»X©CQia» vei^t of ccfttig^tfa solds irorl«<l Jfteoa 
ttbottt 2t5 i« ease of mm to JSX fo» MsCnlteCf .IfiyaBtB?. «nd 356 for 
htt&ti^vma Msaalaa* ^® oottwatea aoia contests foriod f»oo abottl 
3^ fw I5iyt)^ i*iqi^  j^ MLija fat (CS. rests!otio» about 3 |Oir oent only) to 
Qbont 65 por oeat &» Cayeitf^ n j^ a^^ oa a«^a f nt (cboot S5 |»€» oent CK^  
veotx'iotion)* 8o«^ a<9tii?« tt^ a «oivtiiro i^ijo'^ioso of nnasnas^tsioal and 
oymAtrloaa oosipmunta varied tmm 61-4$ pft? omt to 31-39 p ^ <»n>t 
oniyi tboso cro obvioe^Sy v^^^btXitioo (^o to ospoxitaontal ersor in t t e 
long oxporloootcl proeosins?© inwolvod, Xt I0 ob^ouo that neithta? tisi 
inor«30« tn chain Xo:3(jth of the satta?atod rctis or incrocae in tbt 
•stent of CSj i!«9tsiet4on t^B aijy offoot on rltos?ing tbo iiroportiioiio 
of 4yt88iotrioaX c«a ansysjattriOBi itooore t» 6C^ t?» It apy b« of 
pfcrtiottXar intorott to noto thrt both in orse of ^» in^ga. tl» fat 
i t »Xao8t p^m a$g!} vitTi no dotootablo mm&tM of CSSr^ * ^^* ^" 
obTloQfily oynthtsiaoa in rmt* GS^ O oolla en<a !^ fir}oe o^tnfMXy ropi*oa«ito 
66«<S por oont t^ 'tax* toa eoia oontont 6^<««jll t&t, tha hie^eot tutaratod 
*oid content thoovotiealXjr no@8ibX«« Honoo 99&n «hon thf» o<ai it ^roduoinir 
pav9 dieatttrotod ^yooridos th» nn»portion» of nns^ ^msiotxioeX m& 
igrfwtotricil iflkteiors of CSgU sronain nn^enffod* 1 » fat froM J2« triihMft 
oonoiots of A aixtnro of CS^ tr tmd Cff. with no dttootsblo aaotmt of GStr^  
10? 
seed f^t gevA tlyi tlie«»?«ti<»^ omoQiita of ^os® sato?at«d aolOs oi^  eiosa 
aoleoia«r w#ie^t 104 (^^ tllt^ale aoide of £!Q^ <»<|aivQ2eiili w«i£|}t 9««>9S 
an4 !amoe th« 3?e^csoa now ojic t^yadd coosloto cSS'loly of t&e ttfi^astl^® 
C02>O <2aO (S7«)« ^^ [|o ffcs^lto i0io» the 0 ^ reatrtotion its tnttna^t <^ovt 
ttithim% fjTOvLooias cay ctAf^e« in tho rolcttv© j«Bopo»tl<wi8 of 
aii!i!jmaot3eio&3i ^ d f^ ^mi^ ^rioai. o«»poaont9 froo ^wt pxoi^iliti^ in oaeo 
of ccMota <li0tn!ltiute' foto» 
9* B&ndoB dtotnimtoia ftattsi are iKrodttood by vcjsAom eator'fio&tioa 
of <^ ll. thveo Cii^sittojiis tna tlie qmostioa o^ eo^nieiioo of oaterifioatlwi 
of l9< t^o3Qrl »^otip*5 Co not oo»t ln# f&ta obcyiaa 2B13 rsae tn elyo€ari4o 
typ© etraotare ora bo if»so<2ttoed i f th© f leet 8 l^ SsoaqrX® eyo ©oterifiod 
^CRfioeiy caa th» J^ r-l st^g© i s onbolftfioa to c C3. j^atviotio^ ^ o of 
oeteriflection cisS th- ««q»«ooo of eotorlflection mf b© ©itbtr 
C»l—•CU2—*Cf»5 OS (VI-^C*?—*C*S?» Both ao;>itteno©<i pro^oco oca© 
ely«os?i<]l« t y ^ ©tmetai!©©* It be« hoim CIKJ^ ';! (llas?»!» , l ^ t ) that ia ea«© 
of th© noiNsaa a«^«iMio C.4-*C»5—*^&'^ th© af©lotiv© fronovtioii« of 
©fiBiMitxloai OS^Xf v i U ©hov © ^i^prootiv© inoro&o© tfith incxocs© in th© 
©oto»l <«ott**f of 0 ^ «©«triotioa whilo in o^ o© of th© l l s s t ©©^OBO© 
th© 7©lotivo nrot)ovtioii» of ayn^tTio^ GH^ tl v i H y«3&in th© ©aist as 
for r'^ ndoa (UotcitRftion iit &l% GB^ ^©stsiotioik Xovols* Zn th© T>x©«©nt 
o»©©, th© Ofjwunt of CSL ro«txlotion T^riaA fjrom «ho«t 4 iror ©oat for 
BgythgtMft i a i l M M ^ ^^t to e^oitt 26 pm ooisl iS>ff Csyoini^ iftilSft ©BA 
1* tyjjmg© •••4 f«^ <t©* ao©©v©r, tUmr© »i^ « no «l©t©otahl© tiitorfeticm in 
th> proportions ©f iqr!:»«tfio©l ©od unqgreottvto&l isoMnr© of CS^ TT* 
Thi© pror©© that th© 8©<i!ut«no© of ©«t©rifioption i© 0«1—vC«d->.0<»3« 
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•sterlfioctioa ef th> f i » t 2 IqrSxtixjrld ciiia thcrr* i s diffttreae« oalir 
in t!j« QOQ* of ostos^fiortioa of the tMett I3$d«i»i9l Khten e^ jr M of tH* 
fcndoa feioa or tho GS, sreotriotlt^ feind* !l*o levol at vhitSi 6S, 
rofitctoUon otc«t0 to T^ nrol^  a ohaxectoti&otio 0f ttKi li|^0«o o^ r^ lioratea 
l&y th» t>tolo{^eol eoQx«i«9« It h^s horn ahmsk TOoeatly (Saxfthft *^  ,1971) 
th^t Uiyceos Tir^ oemt in Hn&aitts ao»as iri»Q aettfH ic^t sornf^esle is taking 
plttoe h^vm %t» ecae nronerties fts tflfooent ia o-tas® fioeflQ as -rngvAo 
spooifioil^ amav&G «cta»Btl»(!l eaa miec t^tixctc^ ftitty cusids c® ^ ©li ea 
qttcntaei tasetoniea t«^ no lii^a® ao fc» teoXctod ftxiQ ctiy fat ©oil hft» 
aho^n cny aeturatcd 03? tmaatmyatoa ooid orjooaficdlty. HCBJOO the cbovo 
osneopt i© ebl© to aaeqjistBay oxploin all biolocSo^ l^ «»^ ohenioax 
fectmroa of tri6Ss'Oori<2e H&rcistion in eo f-ff '-o t^ ioy h^ iiro tweo esttblishea 
by fully otcnaoiraiooa notfeodn, 
6* It is ob r^ioao thr^ t t3)o pvosant veatilto ^'rm £m1)0t:-ntlc>lly aifforont 
froQ thoeo o1)t-itie& Isy ijPMsoctlo Xipcso f^ ^rilyoio «hiob euUs fb? 
nroettttoo of lOO p«r omt i^aesotrioal ioasopa of dS^ U in o&o» of C3.«4ii| 
vtgotabl* f^t» eM ^v«s8t uifforing v«4l««o in os^ so of ottkox* iDito* 
OotfOTor, ft* oomni^ red to tht linat* bydxolysda roaalto tho 6orir«itiyo« 
eorvoBnonJiiiK to tho iaoaoro (f&tty eoide ooTro&noadine to tmayeiaotrioal 
rod nftutrul pro^aoto ooxTO%>oii<lin« to oytaaotsioeQ.) hciro boea iaoltttod 
«i&@ntit< tividy in tho ^ooonl byavolyoio oxtSi-tioii netbod anS tht 
nEaoro.'-tio linQoo toehni^vo io 3utt not •woao'ittblo to ftoll otandardi-
•fition of tho prooent ty~o eirine to it« inhoanrst natitro itoolf* Tht 
f>ot ths^ t no ovidmoo, iizoot or ln!ixoott of tho oarlatmoo of efiy 
liT»»oo o?«r*blo of oidlootiTo ojmthoifto or bydroly«i» of uM»»tBtt»tod 
ffttty aeido in my f t ooll h&o so f-r boon obt isod 3o«9 not soon 
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to b^vt raided ixiSF dmhtm eboat tht ctonr«otEi&08 of th/» pCQeMatio 
?• f^^ en retsQitQ ligr S diff t rwt ttteiml(ine@ <m the oceie probleta dlff«v 
a»3 i t i3 aifficatt t<^  ooaoit^o ^hloh oti« io mfom* i^ io Qoaoi to 
t«y to aovloo i30'^ <^« of caai|«iQ ii^ o?)Ott:^ o!^  of tho f twt t%«i« ^ t 
Qotovi^ine cat lg?iEo3yotas cotivltloo of ns i^oarsr cud aoecoUlasy 
aioobolio groat^ ci?o oo siajit^r that I t io fe r i l y |)09olble to tMifiB 
of £asy aitotBPtfws t'.'©l»il<3,ti« t>C0o' oa ©eloo-'^'w %toolysi8 cad i t «oo 
by the tfcvQ&t of CJirnaes ths^t t l » nlsososHSro:^  of oolootivo feiyslrolirsia 
of ©Otero oa tti© X!-c:i!boa ctoa io t^iisjosjr coiGo on ehloh tho too!mi<j!ttO 
of 3otorQinin0 csnriotriocil 0,1:^  una^'saotieio:! ACKssoiss of GC3g0 wao 
<SiQ«c«r©»od»- '^aio tooJaltoo osnaot uatoHS l^Sj? to G':)|>ll©a to dioaoi-loo 
at^ Gpy Itothor co3f4253:^ tioa of either of tM 2 socolto cppoer© vtithor 
iapoooiblo at ^psaoBt in the <^oo of t ^ %C***^ 0 ^ i d o fc to* 
Io «ao«i of tho oTttoifot®.© oood olio, hotrovaiPf i t io sonaiblo to 
doiwlop en altera tiir© toolmi<3»o to obook tho co«o3EC«qr of tho 
T>cnox>oatio l.inSiiW' hsi^^TQly^ie pvoo^Uiro* VhiB p oeodaro hos in^ioattd 
ths^t tho OmS j^miiiitm in esaoifexfoo seod oiHo td oooooiod oxolttiiiiNaij 
by Cjg i3iiae>tar&t«d £:oid« to tho oxtoat et^ilcblo, ttatorolijr tho 
bc4 BOO of tho esids v i u bo diiridoS oqcatilly betwoon tho C«l cind C«5 
^Bitioiw* On thio breio no t f i«.Sjg«-aoi^tort tod glyoovidon «»o 
nooaiblo oxo«pt vhon tho C. ^  oao-ititrntad ooi Is o^oMd 50 p0v e&n% 
of tho total aoids t^a& no di«C^g«4UUi:itor to gjyeo^'idoo aro possiblo 
»h«n tho oronortions of CJQ tmotitosatod ©oita la bolow 33 .S rmv oont* 
Tho Cjg end Cgjjj^ wMi. torstod aoido difftx* botwoon tho»solvoa in tho 
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ohctin length of Htm ail»&»io t^l«« thtjr 19'm Is %ht aTOXco^ iTOttzi •« 
&oSd0 (tMo iBOltt^ oo «»Be Cg and Cy. irhioh cr« riao»t tmrs«lai)ly 
i>s>M«at) vhUe ttio C^^^  Qotfio c^ym olttost oxDltiDivtajr Oj,* (inol^aing 
One QOtbofl of ciacijrciie 10 QUI of tl»» &sMiico(^ sr{»H?ido ootoro (SabK t^tttt 
ctA toongo ^# Xf^t) 1«it this tm^ixm voj^ fetsflj t«gi|9*rr.ttt»« and 
aitoina&ti<vo lotf tiWr«)«c.ttiiro isto«hodo oppo; ©®3 a®»t»aWo« It ipao 
inolfi^citlsr tQUtsA tWH Q @r»&t Ctit9tfmcti In ttm aolnbllitgr «siot» in 
tbt eolttbilit^ of tijo oug5Mi9itm or-its of tid-^a cmS tri«iCL, 
a«olaos3jroeHdoo in ectujyctoa Q»€;n«8itta Gtt|<nlt.to oolotton at jrooa 
tosmfti*atti»t* Ulion the totc^l eiistQiNi io «il»l,ttod to oc t^tiratod a^ootis 
op^joaittia fiolitlr^to oo^rrtion tfeo aoloHe fSr otioo <»9aK9i8t a^lnljr of 
tz>lwC^ ostlMns cud <!•« di«C.«t tiono^f. oto« esolains nm aiaont 
oo»»lotoly •opsitrtol to th» inoolnblo fss-ottons* Tho tUfosroat 
fitaotloi^ e«» «oncjr>t«a ond «nRl3f««d foxf tbs nstjnostloaa of C* and 
(Lj atb'»8lo (Miido th»f eonteia by eay airrtl'^'l® rsotboS* Tim at^ tar*tod 
aqjQiocmo nagnooidn oainlt^to ooltiblo frcetitsns oootnin m^lX ni^i^ovtloas 
of Gmm 41b««io aoldo 4iitd vhtn tbtso &r« oorvootod fo3^  as tsoiio->C.•» 
dl«C^ eiol»iii tho b&2,£iaeo vopiriHittiita alaimss "9- tx» for rmt* t»i*C^ 
atoloiiMit TlioM «ilX noooMi-Tlly bo dorivt f.i'om tvi«iG.^«iifioet«]^t«a 
fflyoosidos fox* tbo ttruolo ooid doM not i^vo tmy dibnoio iteiA lovor 
than G|« on oxii' tion* ilM> ®oidlo n '^tori&l fv9m intoXnblo m-'-mmtinm 
o&lto &w mooir»«od and oo^ ftiN t^od inio tvi^ iSoXftln ond »oii»triaioioia 
fy^etloao by ^i««olvlnff in diotbyl othor an^ l vasbln« vith 1«2 pmt oioit 
1Q6 
d«%tt»Biitted 00 t9ffX&Q pipo^o^tloaa of CQ ciia G.. dib&aio aoiao* yhm 
tho nxfovMiHiono of C« ojpo eiloWfl4 for ^ RomnCA dl*C-- *b» btl'iWBO 
»on»oa«mto rainisoo trltio of ptiJ?© trl*Cgg-!Qsar.t^wt»a elyooipt^oo* 19i» 
pronofftlons of ti?i«««LQ, &o^i\<4 , tari-Cgg » ciSf<>«s*^ o® ia » xa«!ib«» 
of f"t« ooBftLifilng Cjg anfl Cgg unacta:,' wO^  costas tjoro dotoxtilaod 
aeooraittir to t!*o r>bov© nwjoodtiro ond aro ci^ 'Erro in ©abl© 10« TMBT rotttato 
Qljow T)i<07K)i!tlO!^  of t2i«iCi, A e^'oortae® ©oHiiSorably ia GSCOSS of v^laos 
Tjooolble oocorsSlfij; to tfe® C-5 C. Mmscito:?; tcC f»old smlo c«a the* tlui 
]7®oalt@ by prnoiwrtio Xi?>nao psooo'^ tKPo c«> t^t diQolatoljr a®tj«mdcM«# 
Tnio cnalyoto cleo oteo»odt t l ^ Tiroaeno® of tsi|«-Cp^ Glyotriaoo in 0c«i 
o:soltt9ivo oeoasnjoaoo of e^gMmoattirotod ooifia io CUS p&Bitism in f&t© 
wboro th© le t t e r ©aoeod 53,3 pw ooot laiiC-toJ. tsy tjciioinitio lincmi 
aiia|.|r»io aooa nut aoa® to bold in pj^^stice* C!te» ta 8 «opc:tc-t« lontaiiMtt 
wi5®ro tl»i »e«u3.t8 ooytid b« ifitlopon'^ntSjr clisslsoJi tjy qa^«ititrtivo 
olWQiQaX cu»tt»>dft ttM patiovaatiQ lit^ao ^^&s4:^i^ t«olmie:QO lo fornix 
not £till|r a«:i9nil8l>lo» 
a» •nmx9 aro two «ns8r»«*tlo t<iQlmi^90 fo:.* ooufiamins tlio ailogod 
no » ft]»aolut* eC«*Qr53WHi(yl oneotfieity of *i j»5-?»i^ tio lln£i»«« Ono 
oonsiota In otnd^iig tlio rolativo IsQrdxoXycia «at«8 of l t 5 ^ i « « t l ^ 
2..4K»ao£^yeorldo £»i)d l,2«dittothyl 3-raonogly«eriao (293-ataethyl 
i-ctonogrlyotrido)* M»ia h!:«a ftotuaUy bean ^««o lone biok (mwa tsaft 
y^ilmvtr^t 1939) i«d haa not diaoloaed cny but a nonlnaai iifftraaoa 
in tlia hydrolyaia r^taa of t^tty aoida eosi^ ittfHl Kt c^* and ^-poaltiwna» 




































































of fi-ct, i t !»3y t^ i^totea oat the* io ttK> fi!70t seport on th« action 
of pr-ntjreatio Xtr^ soo feho iaoiioclyd«ct«o fi?r«tioe vas cotwally mi^sesliod 
to oonsjot ©:itnl37 i^ ^»t entiwsjy of l-Offlao^oosrWoo'^ (195^) «^<S i i 
W03 o»Jy tn loto* ffoporta tfext tli© irolati'W nmpafHtSMVB of 2* 
atttdios on tho Gotioii of |»oao»©a*io Xipcoo c© oato3?o agyl oic^lo 
trtfl2^o©riaot3 (lf©t>09 c«a triae*', 1955t »^«Kja cyaS Sonoo^ ® 1957 f Balls 
c»a mtlGOlt^^f 11^ 30) Ijsir® oho«*( that tlM^ oot ca:?© rafjidly uith lo^ QW 
eatatatod notao, tffea soto of ootion li»:eoccs|^ tilth dooroc®© ia tie® 
chain loncjfh t i l l C* ool4 io irocohod* On tMo tjcots i f tlje paaoro i»o 
li^^ose io 0C«l^ <ai?o l^ onooifio t&osi» ohtmia t>o l l t t l o or m> diffttronoo 
bettirooo tWi cjo^o of t^tooljnalG of chaet oh^ t^o fwto* Bo^ovor, i t toad 
boon ro-ioJfteti tsy oao of thai o?i6liKil c«>ti'^ o of workora that tho econnl 
of ?-cKinosly«<»iaeo ohU^ii^d ftota olsiJrts cuoia (Dtttpoaacn^oa ^ »!• 
1964} ftot© ia Gxtrccoly lo^ so that tho f caortsatlo lit^a© toohniqiiio 
ocnrwt ho ctjpllefi to theso fato tit oil* 'Obo icDsaiato hydi^olyaia of 
2«iffiono^ Sro«ri<Soo of o«i03?t oteln aoide i© cacf^ibo^ to c»r© tr«a% 
iaonovittotion to l««maslyo«ria«i thrn in tho oase of long ohaia 
oeidf! them^ thia tso^^oation i s not minnortc^ hjr tlm lorst ox^oriamtal 
ovid«aioo« On thlo h eio, tho ronotrt of ^ha frtty nolds^  ooiBblntd et 
C-a position in l o ^ r actiartod ?oi<l fate (^b lo 9) hy MtohfioW®^ 
would ooeiB to dO'^ Risl on £'4»si3yalo of tr? ceo o** '.!io cmno£;2yoQrid« 
frsotioa vhioh «nfo?t:twat«ly fe'« not boen *'olmot«lo^®»a« Thus © lot 
of tho l i t e r .ta ysf <m C-S aoido in ^Eta r s liottfrainoa by naao3P© -^tio 
lincoio tooboi mo io ^1>4eot to OJRNS^  tn oxrtorinentration ^9 wvll ^ 
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v9pVK%inB ft»-w»3l4 for th© lot r ronort wotslC cii»« th« 14«© that 
jf^lBtl-way ea»© nro-^utions of t^noglyoopi^oo h-^ ve bewn obtclaed f]!?(Mi 
ohorl ohain fctttjr < oia© aa reoa th» ion© di i a aoiaa. 
9« *i1a© tfeeoaeticcl booio of tlM» j^iaorecftio li.:«Di© tt^Tol^ia 
teohni^e ID 4cirelot)®a fisoa the li^toolyeio fat3 t-oolyot© osf tli« 
Byajfolysi© pi?oju<sts fs»i!i oovea osmthotio trlU^effiilos ' • ' aavciBSd 
to b© tmr«» I t i0 C£ae!?c41y boli^vsia th: t tita>l» dcta (5?cbl.o 14) Ixwwi 
ostGbliohC!<l tlse c»C©s of oot&oa of paaortJctle 2,ST)SS« beyond caiy 
i|£ie8tlon« FroQi tho irc^tie^ ooapot^siit aol4 oaor^oltion of otcsting 
tri^tS^QVtm cn& socmltciit fotty ooldo the solctlwi otjooifioll^ of 
ponopiatlo Itj^eo to^ rds ^. ctia p-turdfiojasj-lQ <s^ b© oQlomlPt©^ In th i 
fiffot Ifwitciftj© <Ki tfc® bSQlo t to t tho fGftt^  CK^ t<i<31oalo Qi?« only 
Qinply lJ(S^ lrolyG©5 froa tboiJp i n i t l d poolttouo. Uwn If cay i»artloalar 
roaotloae tck© nl: co subso^moatly (Ilk® tho ol; iusEJfl I0 3a0sl«atio») 
th«y alamia t, iw t^ lro© aaiforrtly with c i l eos-otiado la e l l 9-~:J^Q 00 
th^t tbo oo&^Tincsm »rou3.t3 hold in a l l itmt HCOCJ» ?!» rolatli© aeatoo 
o? bydrolysi© of f t ty uolAo eo«Mtt©d ei -^Jsy^ -Kro^ scrl oca t^ o&loolftted 
la th© follovioff w©yj 
U t 55*5 • ( in i t ia l / of £7^ u o l d o * / c«4> «olda In fatty ttolda) 
b© X, then* 
K©l:^ tiT© riit© «• " tfA"- X 100 
R©li»tiT© x«t«© of feyiiroly©!© of f: t ty : oia© s% C«^  {M»©ltloii ©z© 
glvon la Tabl© If A* 
XIO 















5/53.S IS aoo 
5/53.5 E 100 
xi /3: , l« ioo 
2o/53»3 ^ leo 
a3/3S.5 St iOO 
15/35»5 a XOO 
X5/55»5 m iOO 





















Siaee tho ei&sft eatptriiaeiitol toolmismo hP& been n»*& irlth vivfeu&ily 
no ^ItorattoiMi arttuxcjly oon8tc4it r«8tslto fo*' tli© jrolntivft Sf^ollteitjr 
«oald h-v« bwm C3^ >90te<2 in cgre«nc«t wltb gcj^2?ai oommijtiona i 
feoiw©v©2?, th© cr.l«mlD,tlon» ab«w ir®i?leb41itsr ts<m 15 P»P «»fc *o 75 !>•» 
OQtit* ThlQ lo Qs:pUocbl« no^ only <m tlwa tpsio tli::.t tlis etaadaed 
ottfestcndes flo not fecw a milfora irarltjr ca csc:2!5ofl o? tfe:^ .t th9 «o5e «f 
cotlMi of ncnoreao Itrro© lo not <5olt© ole:T# H-sll© i t io otrtrtous tte^t 
the sjmthetlo trislyocslddo U0e9 tKiim tho cr-stlnaa parity ct •aregont 
ottaiie^blOy i t lo otrvtoaa that ^hla tcllB Qoaa vlut ohoj?t of th© 
atc,i^ ;-!E^0 s©Qai«o3 ttm otGndrrdiBatioa of G <s::oatit''.tlvo aaaisftloax 
toolmiJiti«9, ,liC20 i'j Gleo RO ootaJ^l il-'stc to C3t;.--bllch ct^ hlch ot-^r 
of rolwtlv© o^olf;aoilty« In cH oxoentls^ 2 <Kit of th® ofeveo oattoriBrento 
tho rolntlvo apato ccsoaota to irsjag© of 50*»75 ^^ o:? cent of that of th© 
o(;-^ofiltloii t thiu ci^jooa with f^twa &«& ft;l«r?i«r* rssulte on tho 
hyflrolyslo of the fitoothyl Esonoslyoei'idos L»2 |.D ^ i t e fca? fsxwa tht 
c-h@oltito vs ao-r at^olQt* rolatlvo fipooifloit:^ cagnmeA hjr s$»agr 
Inrtatiaptlona in ^eneiAl* <?hi0 lo i^ too l iot lo for aiqr oloav 
Va&ntlt tlvo cnpUcctlon at » i l , 
A oloAoly sfoiatetf dcarlwA x^Mult ot^m <l8o ho erio-ale^te" fsoa tho 
chof figoroB, Tor cap glvon relr t lvo stjooiHoity tho uaot-ttt*: tod 
(or oatti??c.t«(ft aeia ooatent) fo5 tho laonoi^yoosldlos fveotion T>ro8«rt 
et ®ny tim lo "tlroctly dorjonftont on the "ol' tliro ot^oolfioity ^«3 v/hon 
tho Iftttor 1^ ex-'«oaseA on r^ oreoataKO h&slo tho ^oromtf^go uneatu^tod 
•oiflo la manoglroa^atm will owgnnt to 100-1/2 tho opooifloity flif*9f 
«h«n tho S^«po«ltloi} iB oooai»l»} W vamittmT ted &oids oad 1/2 tho 
B^oolfioity figttM oo0Oi»loA Iqr oetwr^tod ©olda. *rtwso thoorotioiO. 
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r«0alta alone vlth ttmm doteasinaA txp^rimiati Ity &x« givwA in 
?abl« 19B« I t 1^ ceen fros thie tnble th? S l a o^ «^i» of tlMi f i r s t 5 
th« 9XT>«:i?la«at:^ l Dcltt03 &gi!e« v©sy t^ell witli t;l5« ot»0err«a ircines* 
Sov«ir»?9 in the o t h ^ 00800 ^ido vcri^l^ioirio ooous? bet^eoa 
ttteorttio^l caa ©anorl^antal vaXuoa* Th& ocatma for thia VJ3Pi©t>tlltjr 
oE^Bi b* only oa« of tlio two t (1) t ^ t tlx& t^si^mvi^m do not i^iro 
tbo puritsr Aooribod or* (S) t l ^ t tho eso&e of ^~otiOQ of pc^osfotts lipfteo 
has nos t»#en «laol.d^tcd tmt io <saitt differont fsrom tho <»io &ooriti«a 
to i t* And in na;^  G&ot« i t i s not kno^ ^i'Cb ommgh ometftinty to 
dpfflr i t for ^otosiminrtion of otcaotuso of woSscm^u mrnj^aox^a oineo tbo 
l)&8io of i to cppUoation io not |>?ov«d by tlio 9t!::^»lc:^iOQtion 
•xporiiaeitto 270no?toi3* 
fiablo 19B 
Fatty aoi<l ooffi|>onit£on of totcl tnonoi^lyeoi^doa obtclootf 1^ f^tusxofttio 
lincoo tqrdrolyoio of (S s^mthotio triafiLyooifidoo^ 
Sjjrnthotio tri^lyoexiAo !ni8&tQ» t^«A fatty ooide in 































i . ci,tcrai»B snwcs i^mB OF SOKE F/is?a c<nfAitJsuG I<5WEE sA?m/fgs ACIIS. 
B. e t t c n i c s sfimc^inE OF m^.mitcA mtmmi nuzB FATS. 
U3 
OSL e«o also9« luroltjtS&iNilr t«opitPl effed fctd fi^ tifO plants b«loagin£ to 
Palafteaf, JUlSSfiSlf iarBlf^lftQt«t, on'i «^w «*5»eJf »©l't#il nstu«M ordwfs. 
Tho86 f i t s gCTitsally (»<nt:iin atmve abcmt 55 i?®- o®nt isdl<i« of eataratod 
eoias, th« tBP>iJo» i?»ono3?tion of «bloh iavacic^ly coYiaiets of tE^rlotio 
>4»d lowoir 0utQ7^tod 0oia0» ThB pros«noo of tlio® aoiio inoxoa&oa 
ftubetwnticiUy tbo <3ol«blllty of tho £3,yo«piaeiJ ia diffeapoot t%>lventfi 
00 thct the osyotolliBwtlon motlsodio cro of IticltOd astt In inirostlcatinf 
tfe0 @l3ro0sido ot£ttot»90 of those fato^ 
fiio oavlioQt <|iiC]itit&tiiro m^ on cgLr<>eci<lo otvaotoiro of lo«*«« 
8fltar-t©d aoid f> t^s «^nclot in fally eatar-tcA ^yeopldo oontoat ao 
dotenalnod )^ nootoa«iM<^oT!:^ a^^ >t« ozldctlon ctong %tth the fst t^ eoia 
eoatpoaition of tho total fi>t ao well as the f^ &3^ o&tue&to^ glyooTldo 
frp-otloiMS .JBd did not «»atoln C4ay 8ta<2l08 of tho othev ^ycosrtdo tyi>o« 
7b» tibof dr.twA haw he«i retjorto.. for tho foU^wlo® fat»» 
Tahlo »0 
11—mmi - T-rni '—• ' ir ' " r i n ' ' ^ " - ' " — " " ' — - • • — - ' — — — — • T ~ T " n - - r " - - T " T - -mini -i • • r u i m • rr 't 11 JJTI n i i -n •• • r T O T — 
^ B%t«y tod f^lly oataifutod 
il* f*t f«ittjr «old e^yooridos 
"• pt ooiit y,m oont ,(jMlfa), 
111 1* Cooonat oilT^r^ 
?, Cooonal oi l l U 5* Pttl« kwrnol o i l «•« 
4« ?immgfe itmKmar III 


















In c l l those exo«si r^rriiitiott wuiabeglqa, t t» eattxrated aoM 
oontent i#sa iwwy M|^ ooH fttlly flftar' teJ. fjls^owid* tJei?««a bo*h vitli 
f ndon dietritmtion vultie oe w«ii aes aeximaEa &tttsos«aity vcitios* £a 
the ©09© of Phyglflfe^ oa nnifvbRgto& th& aettcr.te^ eeid ooatuHt VVJB tialov 
60» Aecoff^oc *«» e^ atJosHa iJ0tI^ «>®8ntty tlKrjr c^tiltl i«»t ooadcln cqy CS-
ot o i l , lajwover, t^0 oz-ieriDCHt^ roaalto oJmt?e5l tfeo C!\ cantost oo j^? 
G&OQt 1^13 vola©o# Do 621 •onestt3HP.-t50fi ^lycerldo tms dot^otea in tay of 
th«®«* r^lly c2|re»44» typfli ofcsootsuro cacilyaio of tbo foIl«^iii@ jret» 
hi'-m be«ri re|>cHPtcS In tb® litozKxtos** 
fo|>le 21 
COyoerl^e etcaetiitfe of eoc» lower OGtui?atO!5 ooS.fi vegotcM© frt 
xepovtod ia the litoK^ttiro* 
Oatd* PronorUoao found Pxonoi^Uoas nKg^ » 
rate coido jjor o«nt colo* tmk HB p«r eont H'f 
1^1 A » 
•^  • G3, G^tJ (%n?g <sff« c"« c a g 0 GJaig car-
* t w H 82 57 55 8 S 59 5S 18 1 
^ (1962) 74 48 40 15 5 40 45 15 2 
' (19«2) 9»*6 81 17 S 0 80 19 1 0 
A •ATW8WI* f a t " 78 54»9 52#5 4*7 9.146.74C.5 U . 7 1.1 
* (19«8) 
&.«.(a)As«esinit Inno'' fss**^* 
' ( I W 
(l»)Arooi-niit craft ov t&%' 
{in 
1971) 86.1 (^ 8.4 33.8 1.4 1.4 68.5?7f9 5.6 O.S 
115 
m ) 79a 56.2 50.7 7.0 6.1 49i5 59.5 10.5 0.9 
(1967) 69.4 8.6 91.4 0 0 
iinnii nwniiii 
U9 
«^oii£; thttsft, th« first six fette (A, to A } ar« anajj^cd !^ 
ipyaviiwtrlo ©«©iaogl|re«»ld« t©o)iiii<5,ti« (Kc^tlia j | »j^l®»19i20,XX5j 
tfhll* on© cin^yoio of ^^i8tiea .fifsupgcaa ftt soportofl wes by «a» liqnia 
ohmta t^ogroptiy of aaelc^giyoorido© COat>;^ ffl ci^ Tottngs,*®'^  3.9^7)« 
Xa tho ocoe of resulto by CXA aniaiysio of as«laog-lyo«rido the 
J* ftpsi?pr-nq fat tn&o been repol^ t«d to ^ a tsistaro of CSL and GSJS Qloa« 
vi«i 00 OSOg or ao OT,, In tho oaeo of eaaXysio by svQTlaotvto 
OBOlGo^yoorido tcohni^o ajl tho foaff grlyc^ ff4<3o typo stapaototoa olthog? 
oipoed fal2y i^ith TtB rvtnlXN i^Gats or vcviod fmm Tit v^aeo In a a|>oolfle 
ornaor c^noiotlaa in inorocoo in G3. and (^j ebovo HB er^ dooire&oo in 
CSgir end CSHg boloi* HE* It haa boon shown tt^t tMa ebftrcotoriotio Is 
8bd«m only by aixtnros of vt^nitmiif distribntod fats* Honoo in al l 
oso«@ vhoro s^^wltsotrio e«iftly@io of aseicocjSiroertdo va& dono tlw Ifet 
oonflrmofl to v&nOon dtetribntion* ?o e&o »^h@thor a n the lovor 
oeturcted odd fp-to etmfirra to tho cbovo pttte^n (oitbiov ogifood wtth 
ID fto «uoh or Tc^ ty asoa t t ) in tbo epunor roqpifod for niaetoro of 
ranaoaly diatribntod f^ta, a mtittbor of additional lovor oatnrc t^od a«id 
fato woro aaalyoou by noro rootnt &90l&oglymjU9 teohaiq,iio« 
trho follovia^ lovor ontaratod aoid vo^cb la aood fcto havr^  
boon analyaoa by tho li toot topuoirod asol^^oglyoorido toobnlqao fo» tho 
dotosnin^tion of tboi^ ? dyoorido l^po otraotaroo* 
lU 
5« r^oHBcait f . t (100 p*ir eeali mc^ ttti.'^ ^ aeed Dat) 
ooandvoicl eottroes* 'Si^ toy «ror<> &vi'6& in t^ Qtm en:! tbmn b»xtH>lo o«i»QifQt«A 
ftwra the haako tsy fe: afii w|»re thlo wao poosible* 
?h© fat WHS «Kt3?C4>tad wiili ocsslijoa totfCOhJosJiAa by ctA* 
ptfjpoolatlon pm<^ tit?»/Jp©floea in hoacmt with StT* fit<sa«fl«o f^lcohol 
eontt'iiiiiig 8/i K^ COs an aeaoyibed e-rll«J? (fSN'^ jjte© X, pagts 66g67)« 
panssiiijRKit* oKlSrti««i t>3?o«»a«3r« '^ * ftna n®i^ ir-t©i3 into •soluM* 
ana tatolmbl* asal osly««**i<i«»^ *^^ ^ a«ioj?lb«d la Cteirtar I , 
•>4^ l^ 0 67t^* 13M» Iruiolubl* 6:'«l:^Qel3ro«rid«8 w«r« divldtd Into 
blourbonftt* Insolobl* ad aolubl* fruotions bjr tv«»^ta«itt (6-8 t la t s ) 
la 9 ifHKr e«Bt il«tli^l •th«r solutioa vith »ts%ii»> tad aq»«miB aodiaii 
b^aros«a ei&rbo^ta uaaav spaoifiliK} ooadltioiMi^" (as dctaiiad i a 
Cb»nttr X, p^c* $9) vntil «olabia fs«otloa ^•T tra&tMot a«»tmtaA ta 
laaa tb^a ?»5 Off* Both tha bioi^xboa&ta Inssolvbla aaaliioglyoarida 
(BIXAC) and aolabla esalfteglyoarida (BUIAO) v v mmly«9(i by tha 
followlax psoeadavat 
tVf 
Analyoia ttf BII/.Q g^ afl BSXAQt 
Both MUQ {?!> t^ell ^3 BS2A6, fi»aotio»9 «rer« tiyarolyaAd with 
tjcotss cioahoUo l^ B ooXution (1 ^ of gsoH ^  310 al of t^ltmhaXlm of 
BXIAO cna BSS^ O) t^ wifltixtns *•©» half en hems** Aftw* thia, (^li^hoi 
wee iwKJporsted e<»?>1.otol3rt ^Wlod oocn aissolvo^ in aro^ sll tsKJrearod 
otsmot of wntop (10 ol)^ eoiSiflaf: »ith %S0^ ( i l l ) <^ »3 fe«ated t i l l 
tct%y Icyor eseltoi to G olecv ligioi<Si« 'Slila w;:3 oool0<l anaor tho tap 
Gna artraot©a ettnaDtt-voly (5-S tte^a) ^ith aiethcrl ©th«»« ?b8 otiCiov 
&{>luti<&8 »c0 woolica tJlth ootmt?ato€ aodtm o!jIc':?i«l© eoltitlcn (3 tsU ««oh 
tlias) th3?Q0 tlQOo* a^yio troo ooaooatifctoa cnS Grlod oircr codltna 
ottlphtito. ta» colwnfc woo fiistlU^ off cisd tho oatorirl waa voi^ ^Md 
to eotistrnt tfdl^t* t^ he resiaao oontrlBa c.11 ^ht cooohcoie coido 
(r3&) oaA aihc^ Qto tioiao (ISA) psoaeat lo tiiio ca^iaoglycoffiaos* fhle 
ffilKtoro waa «opf..r tcu into tm^^ and X®.') cs 1>2,loyot 
ntimigi»m»€.t9T ggpog tlon of t ^ fn& SBAt 
Tho edztius* of "f-VSk ijBfl JWv (i^ boiat 1 «s) >rr^  ho-ted vitb w t^ov 
(100«420 ral) on l3io w tor b«tth tor h»lf ««n how** This v:to «»«k oooloA 
unaor tho tttp* tvuivsfOirad into oopasuting Amnolf <»& tho htaftsM lejov 
v&« va«h«d with distlllod imtor (20 al o^  eh tlao) four ttaM. An 
veahlnes «•«• ro««xtxwotod vith her m t2.nd oollootod in « flf^^« 
.^ l l t t l o «-t«Tial rvnftinod ii^olvhlo in humm and v«tor« It 
wEta stielty soi «u9n«nd«d in hex&no solution* * ftov «opftv«itlnc tlM 
ft^oottft 1^707, tho h«)Ci^EkO aolntion vaa filtoso I thro«ifh •^ vossod oott«ei 
Wool ml tho insolnhlo nL t^ori^ i vhieh vim vet- iaod on i t and on tho 
•idoo of tho •ootol, wo» dlMnlTo) in oth^l "ootato ^d voii^od to 
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tha n«3?a«ot^ g« ayooovosy of tho dif£l»reni 1^ - of io»o. 
7h« solvent wco I?enn^^^ Itea tho !i0SC3«> eolations vei^hsd to 
oonatcnt Keli^t (r3^)« ^Me was tl»a s«l)ntt^®3 to Bortwaa aoias 
ooparctloOt ^^' tlio p»O0«ioy© fi»p wMOh io fionofilbod in <%apt<»> I^ 
flMi oean oalootilaff troli^t of oatojpt tea ©oias (B0»t»s« &ctdo) 
WC3 aote«atnea by t4tr©tin0 figc^iaat G»l t? rlo-.|ioli« EOS eolation 
(^oaolphthCLloiQ)* llj» diffosrenoo of voicJiOo between nsa. cod BA vno 
dtne to preaoioo of oo3i««»lcti3Lo ooiaa gt^ rlogr ^ t e r oolo&lo taq^esitot 
8&lto fiorliMl fsoo ooi»«<?l3roort<lio laatoricl ^T^ th© Ictcr oooai^ ed to 
9 to 9 p9tv e&at (oa fc.t bcoio) in BXIiiG fs'^^tioaa cod 0«5 to 1*0 p«if 
otmt in B^AC ft!C<ctioao* 
•"•Iw ftttttono m o t i o n ca woii co a n t&o « tor sr^ithings «o«i 
ocKstblM.' fm& tv: tior tea on thi boiling wcSr? b th# *Ji« clrtod ojatoarlel 
¥a» ais«olT«4 in dfjr oblorofom soa i to w©it;li.t dotoamlnoJ in tht 
omul mqr* l^n i t w&a t i t » tod ©i^cinat 0«l U o^ooas oilcsli to 
aottroino i t s oqaiv^^ffiat woi^t* ThiQ ^i n he^^-mn 92«i^ in a l l oa««n« 
<rhii> roprotontod tho woiglit of tht m^v^ o dibc uU &oia prcstnt in tho 
fk«Oti<NI« 
Tho fi l tsalM flcwi lAO, ifom oonostitr ted in L di«h on tho w»t«t 
bath to • volun* <if 29>40 ad* ni ls oonoonts^ t<id eoltttion wao aoidifioA 
U9 
with 1^80^ (3lti}t 0c.t«9&tod With mSilvm ohloT i^do ma «xtircot«ft with 
•tl^a aeetat* ( M tiiai»s)* '^t» dolToat «ra refssrrad and th* mnidxm 
piro^vortioat of BA cs^ rsa in this wta?© d«to:33l«oa 1^ ttie ooa* peoont&vme 
ee uf}*a In O&0O of BXX/'C cna 331^0 fx^otloas* 
iff^ i^ ii^ Hift'ft MmfH^KMi^t Btgagtan* 
*a» BSX^ O^ ficottcm vao eciaalotea 00 a isJlUstaTO of SOgA caQ CS&g 
a»i tb t BXX46 f^dtlon ti0 <^  mixtam of 63B otgs GB^ cn^ 0^6 i^ e^  taixtttso 
of OS&g cn3 CA_ fvm ^® |)ro!sortion9 of ©"tas?ct9d amS flioaafcoasylio 
aoii3a Obtained f"«!j aawslcoc^oosiSo frcotioJ^tiSoa studieo, ^a» 
peopoatiosis of <r», C^tT, C^g CSISKS ©I- en ® e i ^ pOs<o<mt&c^  ©osroo-jonfiiae 
to tho et>ov@ wero thon oiloaiutea. «2h©G0 tfcKXJ £inaijy ooavostod Uste 
ffiol'ii? i^ JKnattifiO* "2110 t^ nftlyood fist© eco sl,v«» cm ttio folXoviae r^^gis 
cna the oonoolid' tea sosalta are inooriwr: to3 da fal>l© §2. 
X20 
ci!^ £.<njLA?ioso nm Tm Gim:TWB s-mtjc.unc op s s / s i a'iam .^^ B!> ACID TAUS 
,im?It 
n«an ctttleoalc* woi^ htJ 
1» l*'t« of ffit fojr osicoti<i!i 
3. mtm, js 
(a) (RDA • n a ) , ;5 
(b) Ksa, JS 
(a) BA (Berft^o aolfla), jS 
(») On8ftpooifl:bl« cpterlai , j* 
(f) Wt, of pm9 3A (S) , S5 
(ft) (pm «. *^  L«i), ;! 
(t>) IfBA, f. 
(o) R«xant tasolnbXOf ^^  
(a) tft» of 190S0 'i/^  ( S ) , ^ 
(•) Wt» of -«P0 ISA (A), jS 
5» SAO 
(a) (rm • ijA)^  ^ 




93*31 ^ (on BX2AG m&lQ) 
33*1^ 






















B • Bttvts^ «a(x|dQ taom BXXAO oar BUX&O ov Ztm 
neon molooul&r t?oi£^t (KHy) of 6 » 2S8 
(A) DHA0I ibic fectloa ie a atstuxfo of GC^  ra3 Oa^ A oiont^ Qoooo 
to m^ psi^portioa o^ 03. tho affiotiat of CS^ ^ la os^lealatoi f soa ttio 
ttoa tb» total 0 caoScnt of thto fesotlout e.gf* 




i»e3Po«nta^ of " ia aota» 
l a OS- • 








o*oai6 2 i-..| -
0»0818 « J ^ , l . M „ . t 
188 
0*0818 X %^3^ 
0*2899 Cl4*rO"" 
- 0.0818)] X ^ S 
(1) 
• f 8 i« OS^  « 42*57) 
122 
(B) BOI&Oi TWLo isofstion eontnia* CSg^  cna G i^g only oaS th» 
ptf99moA ta foU«Mr9t 
D/4 (s) • O.OlS^ 
fSA (A) « 0»0480 
^ t c 4 (3 '^ A} • 0*1149 —••.wMiw.iiw II w i (3) 
Pcaroiaitt^* A t n (8 • A) • 
Perociitcet A to col&a i n » 
i a 63A« 
£s.a& A M l CkSA.«, 
S e«a A iit CS^ A 
?»tQl C$|^ A 
18:: * s a 258 
S0, | l f ) 
gA 
2 X 180 
Slt^^I'^ 
0.1149 X 0.4912 
0.0lf5 {2»55S«) — 
(2) - (3) 
0ai48 «* 0.0495 
1 9 •ffiiMitiSli 
- 26.51 
(5) 
0.0«55 <5.5€ 0 -
(1) ^ C4) 




0.5542 K - ^ 
©•4S45 
CSftg CO Gi^g m 0,0495 « ^ 2fk 
fi.A4Q«s » lS..i.t.M,^ lS, Allj^ i i^..^QS 
0,0493 X 233 • 2 « X83 
0*04^ » 
« 0*0495 K I.358 
©•0577 (8»53J5) • .n„ (5) 
psonortlon i s or^caji tod ftroB BA oontente of tis© fjpcotlosa roiS th» 
S-'i (0) • 0#0030 
VB/. (A) • 0.1900 
Totttl (G*A) • 0.1950 
PffPMBt^gt at A In • 5 * ^ ? (S4&) 0.1950 
- 98U4^ 
S f.iia A as oSAg • 0.1950 « l ^ - f ^ ^ 
• 0.1950 X 0.0040 
• o.oorr (0.5^0 
1?4 
A QS C^« 
C3fig G0 GStfg 
•Jotm cfliTg 





oa95o • otcon 
0*1655 (^*55?^) 
0*007t « 1*5<>8 




C5) * (6) 
O*06Tt <- ©*0i03 
0*0?02 (2*94 *) 
0*1055 a S 
0*11055 s 
0*1655 s 
0*1055 s 1*567 
0.2904 
0*0702 
Caioi>ctlon of rol«» n«ro«iit»f» 
752 
















- 34*05 25.22 4t59 15*54 
125 
(a) Faaoa w^lum » 55 25 4 l6 
« 35 • I (25) «^  f (4) 
• 55 • 16.6 * 1.5 
« 75 
(%) m iraltt* » 59 45 16 » 
(o) (pa. -. m) m n6 •le *18 <u 
All fn>i!C0iit2e©o on *^t l»cal0 esBasoji* i:toa iitcstea t»t£)tes i^(»i 
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y«» of f t t fo? dSiOatioa 
JAOp f. 
<©5 G ana 4 cs 0!^^, ^ 
(a) 0 cea ,A cs esAg, l! 
( B ) f o t a i 0 cffl -& an CSg6| 
(1») ^ t t X 1 c^a A e® G 3 ^ | 
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^ t» 0 f fe% 3r«» ciJdLtAtion 
lAC, : i 
S I lMy ^ 
(a) 0 ©6 <SSU# ?5 
(%) 8 er^ A c» (l3gA# ^ 
S0IA6« ^ 
(s) s aa<l A «i0 ^ ^ « ^ 
(^3 3 cafi A o© QSfig^ ^ 
aiOp 
(©) S Ja»a A ca OSftg, ^ 
(b) A m ^ » ^ 
(ft) 'Totai n C39 ^ ©Ngj C%li<» 0 
(b) f ^ t o i 0 CB*i A a® egigp 5» 
(&) C2f-» 0 Sr »®*i*lt 
(fe) CSgtJ, f> lay irft igm 
(tt) omr^ ^ ^ liar ^•ig^ 
(«) CO^, f ^ if«tg(it 
i ^ l v%* ^ «HMfv<Mrt«4 to mt%%0 ^ Aid 



































(») fwaiA YftltMt (w»l«. 































tft, of fat fa^ tfxiaattoa 
(a) 0 00 S3|» $ 
(a) 8 ©j«3 A OS 0I^&, ^ 
SAO, 
(a) Q Gaa & ca C3^ g# ^ 
(a) ^ t a j G a«2 A es (^fe, ^ 
Gl]r«MlA« 9tini«t«Hi 
( • ) ficKintI irctlttt 




































































(•) 9 cat <?%, ^ 
(b) 0 ana *. a© C!lgf^ , 0 
(a) 0 Gaa & C3 C3gA.0 0 
(mo 
(a) OT^, r-1^ «»4^t 
QM|- ays 



































































m% fSI^ mmmmimmimSmmlmmmmmmmiiimSmmmmmm 
1. rn^mi^ afri«^?i,ffi t i 




S|6 H* 5JJ 
fQ»«m oil 
^45 m . 64 
,MMm, S4 S59 
EI© ^ 
mm Em) 0 
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-12 • I 
24 10 
rWMlim— W i l l 
m 
JlESlUllJk^ilfisaMl ««A »»t«fti»it (SIR • t i , «5 «iia 0S) m » , tn* «*«a%» 
shdvttd timt tilt u% m^ m* pmi^Um» cm M0ittt mmm ft?ia oigH ftni 
at«%tt]r«8 of wcm&m^ Un%wiltm%ma f&««, Ms^  a v^riibility •xtst» in -Hi* 
««t«Bf t« ulilais <^. 4i«iA Cl!r« ramtMKEA txttt«d tlift ?!B "v&liiMts mma ta diffUvinl 
0|)ttei»<m» f3»m th» ^m» ))iol(Hi;ie^ Q«mim»* *^ %itsi« tlurse ta m ]f«itti«tidii 
of CS| fomctioa ciM ooniotsttntlir l l t t i o m mn s^««tiv# wit««ifi<Mt%iMi 
law^&iiiea in tim mm«mlon of f&%^ ^ elllQ to tsigSyeoridos ims o%»wnroA» 
Honoo iihmm loimx> 3;:'<tax^ te4 &oi4 f^to oner p^ ^^ tj^ s^ eS in tl»» wMn W t»ti<» 
opoeifio ootoiJiftoffitioo of fatty ooldo t?t^ c ^ « 3 0 i ia a l l tho oliofo 
0^08 vHmm %h» ^tt£c:ite^ fioiS omito&to ^m>6 M^ a^ oxoo®!! 0 p&tf ooal* 
lo tbo oc«e of tm ipr^ itaa^ .^  sooa ^.ta with s^iair those fxo» 
Phooniat daotylif«i3i?c., Q33& W^»Mna!tatd» n^lltti^^* %h@ iPonnlta :4hsm^ %t» 
«aaait»S. fo«t«uro %W% GS^  ^rot^oxtioa i« i^tnsr^ii^lar Itmm: tisscn BJ) vft2,n*t 
e.ta Iwneo G3, imotTiotioo iroa i^roowl* 
immg thMO tiio» tli» f&t twm £• A^tylofo»ft fiHotrtl aiprotnottt 
With m) suio «» 833(3«n i» fmu n »^a ttant i^m mUM%ml% imiaak 
wbilo eba^inf C^ »M>tfiotiiMk OfvooA Mit& fionwteaofforitr j^^tton of 
mH BttlO« flMS fliO ItHfW ««ttl»^ tO .^ OOid ^tS W^ foliOV OitlMV BOOAM 
Tl«tri)mtion tolo «r HMtviotad R n^fioii XtotiriMtioa Buio ov tlM n«»» 
hMMigoiiity yotttvat of oitlwv* Xt iffgr lit iiM»t*£ hoso tlP t^ ttctto o«o 
tte tvo suloii foll«w«« %9r Bnii^l do^ot f<^ t» (i^ Hm ftaft Wt.t^t»P. 1974} 
«aA tlMot voxy ff««o ^mloo asw fon^^ in IOHOX* ««tirrr>to6 «oid» fato M 
vol l . 
158 
toljgftfliiffi,tlqa 
^11 ^ i^.^ „*,1 f^f^ it trwa fata «d foir ror^ Off^ M*^ *^  coaftcia laindiitto 
aeia Gs tlii j^ ©il*^ o4i:KSat ©fttcjtatea c>oia» rteo fS«9S «»c«i^ io-> to t&ta 
tnXo vm i2» .o&i;"|ter- soeJ fat, Hj* ast^ oa?; t@5 c<:*i0 of ti&iob contain 
7;? l)0r coat Ictauso c?^ Sg ^s? <tent cgrxftotifi c©iS« ft yaa later 
&tiiQm foffla© tte© fci^^ae^t caturat i^a ooiS £fe0 ci'cietio acM, i f ct 
Gil is»e#ftat# oo«mi?9 wimijf i » t3»s««Ki» Tfa& u&flsi^ fct tosfi io^in© i>o|u«t 
4lt «• !)t» 4CP&» tm@Sf(»iifi®%le a»tl«9ir« 1 p»v &mM$ BC^. ImolimM colds 
91 pe» o«nt» "^ ^ in^}a1»lo aota® »!iow«a ioCiii» irslu«» I9| »«i9t« 58»5 
Goa isffox) ®dX««Ktlr:3> v@|^ tit W3« t% oanttsi-oa o^ o^ pit (wsst of «R«»t«rtfi<K)»li 
vimln aoia0« Xre tlMi Oftxrlios S'Opoel^ '^ on tti» ^yo««t^* tttxttotavo of 
H* ^^U»at^ oood fst e:;^  «&« ••tiS'^tod lif fifa«Uo»i& oi^ttt^llitetioA 
uij& mltiae point aiffovmoo liotirtOT '^at A-^ sii»d fttttjr eoHs, ttw 
l^ t^©!? wowtolint ol*8«iy tlio wlnm tw (i^ yel,i^ ft iaato* ftni Vfetogiit 
Inaioo oooa f«^ t« anft nono of thtoo iiotho^* 9^ s(}W•d tho Dtooonoo of ftfqr 
GSL in this fKt* S«t«r^  toS ««ido ooti» toA %Sf oxidation of ttot f»t 
otrfi BA oopowtion of tin ftyirolyooft 0Ki« tlon ippodaot * vowi fimnd to 
bo 55*4 !>«r oo»t villi Sep* 67«?*C aai M a »^3,«««1^ voil^t ^9« Tlio 
rofinod Ht oant^ i^nod 3$ fOr etnt fftt^ ip aoito 0{flrro«poi»liA« to 99 tor 
oont txifflyoox'iavtt «ttia %f oovponont oontiote of jialnitio 2f otostrio 
60t oloio 35t «a^ li^oloia 5 p*-^  o«nt voopiietivolsr ^ woli^t* ?te 
I^jrooifiAo tjr^ o otxQOttnpo v&« tliao OS, tvaoof (m^V all O^^O and G8L 2 
for oont ty attloo voo^otiiroly (I^rtly^ »n4 ^ x j^t^ on*^^^ i95t)* ti«i 
153 
•p«eittttt0 of ^iQ ti% m>v9t cow %«NNft 3r<ii»ireeti0it«d g^r tho |^ t^»8% 
«nB«l:.oglyo<*Tlao tttfsSiai^ ssss tsel«t-l«s i:&»P54rl, C«toroiB&Uon of C^ Hy 
oxitl-ttoxi p«oe« asiffl» 
l^ lffylfiJL^ M , „ „ » M ^ 
fte tw0 ts^'H of &m& Jmr .©1© (Ic-r^ «ed@^ crja ciaaiJ s«ea«<l) 
et® ooll«ot«a tmn foatfc I-il» caa ^ « o i l « ^ lotJeGotea f^ Mi o&xtHSB 
50 per wmt CKpi©c«» clcotj»lio aattitlo'. m^tclnt^ S«5 f** oeat 
*ni© elycorta© otsaetQiw of tli» i^t i^ ^^ o leo^cnainea by Dh» fblly 
©arlieir (Ojcntor' t^ p^0^B 67t^#6p rsa 74| 3 ? -tes* If, r&^o 11? 024 U9)» 
t l» ttlxei f ^ t ^ esito cija gsva tha ©:4S9 laeltlrjg point eg ®;3^t«j? 
a?©r«Mpt«d with ©e-1 ftole^lftff wel^ t 290# Uo ^eatilta eg?® Xt®t«^ io 
03, in tin l^t tlKit^t thl« ««uld n«l b« ^«%<»st«i •f^rlici* tqr fs^ ^oUMiL]. 
•zgwUlli* %i9n tim olliffiP BVltMHltiv K<m«£3jtH!>3*it!i« i a ^ v l t i * * «a» hMiM 
•xlst in ni^ 'tiur^ il f^t« «tii«l) «•» iat«rf«r<i with «h4i - oai^i «»*ftipau<m 
©f GS, l»3r «»3r»tslliHtition -(««»»lii»t«« I t vm&xi btno* •fp««» %lr% 
ohini«8i 4l«t«»iittf tion of QS« in th# aAthoS l^ ^&nt «gtaot^tlbl« to csror* 
In tht «<£»e df £• %f4a«i|^ tMd ktMtl« f t (l^Tfft «««&«« 'vaxlvtr)* 






3 end t 0© e3&gg 0 
(ft) S GO GHj, fj 
(1>) B DwJ L Ui C3^, 0 








M l wt, ^ o<w(«r«rte« to jsol« ^ «»a iis.^ tj« utijt© 100 
(» ) POtttA •»1tt» (SK»U> ^) 





















































(a) S G0 C \ t 0 
(fe) 0 did & as O0g&, fi 
(a) c Ga4 / ca cSgAg f> 
5 . 0A6t 
(!>) /• an my ^ 
.(b) C^TJ, ,* by i»«i€^ 
(e) 030jg, */» hf weiflrlii 
(d) or . , .' by «f«i i^ 
6* Qyooxfldt otsiiOlNdNi 
(ft) Fouaa ml«o (nolo ^) 
X 60 11 70 T 12 
II 50 11 70 7 1^ 
(b) '^ ^ viltto (nolo ^ 
X f? 45 ^ ^ 
I t 82 45 S^ S 
( • ) (1Pa» • t^t) 
X -11 •87 -4«r •« 



































G3lye»»ia» ©t«iotm» «f .gteteHBf; MMlSaL a « ^ ^^t , 
" * • 3pjj4| ' • ^ ^ f « * J « Ilil.|iiw..1i.,.i 1,1 .lll.lll»Wiil.. ,1 . 
vaxitttgr) BB S4 44 S? S 
ir.>yl»tar) ,,^ St 45 29 6 
n,^imi -ix •rr -2* •« 
f»i® 11 65 X» 4 
13? 
t s iMtinf & flh/.»c.tjt@3l3ti« olT aisctaawi of i^zrMmtf <ll»t3Klbot«a fet»« 
?ht I'at, ho'M«iMM?» <2h©*r» tin fttotas© ^ « * CX fmm^ •» 63« HI?, feJ.® ft 
only •a I tumdUg- ^«3« v::3Lt»«» »»• «f Hi© oqsi aio^ttttd* (oeo pft|3»0 154 
cjsa 159 ^ a W>l«i C>), 
III tht 009© of th® «»-ii ««eu,eia irasl^ti' ttfi^ ". Ciff«s«at '*» iwmatts 
%M% th© weal i s yt^m in agrees®!* «1<S> ia« nea^feoaesenltgr v~3?tcitioB 
of ans raj© ctoea Ot^ gt? «3iS <ltl- fatc«»«»a tW vaadu fejf criw ciaottoft «liil« 
Gatr« «ao ifl^or !sf <;^ iil>2o the f*aeaii4« Becoa iiCiytctloj»o e^ -a oaeist i a tl» 
fBtty «oyl c»ot59 fiists?iteiittoa wsloa aaefi for |©o2a<rtslon of tvijgijfooriioo 
ttith a!i a(|«® la tho r'TifttieM of Bm2^ fsos 1 ^ «sao btolQglo€>X stmdos* 
cm^m nz 
v n r t ^ t m BXOILO0XCAI, 
158 
'^Ifftr^^' fcM»^^^ aoiyo«f> 
I t i^» otwcsTTOi^ '® roetn^y tfent «li« |«?©^ortto«s of C^tf nnfl 6Df_ 
lo Efiqy 03-«oll nattjsr-l f t a , word hic^er o- tfee r>ro-H)rf!loa of GSU^  
wca Xovev ttoaa th© v.luo0 r««ittl»»4 ceoor<aiae to c^yoo3?id» typo atxaotart 
distribution role o» uigr other fatty c^wl CSO^ P Oiotrltmtlon rolo 
inolttdlng 2*«Bisatair:1i®dig 1,3 rcMoo* ^a»io <2©t?|G o^a wc© ottrltrntefl to 
c^dtnixtoro of dyLffersat e:'tar. tod eold oontont fv.to elcjyor^tod in dlffortot 
oolls In tho acffl© tiocmoa cn& wco torood a& *^gli ordor ooaposltnott*^^. 
Gecontly, t!io c^yeoi'lde otmoturoo of o t^s^ vm^mf of veeet&blo 
seed foto of C-gi^Q ootd (K3.-iiil type word otadled tjy the aeoleo^yoorido 
toethnlqjao ^hsroln ©srrcotloaa woro o do fbr f II son-^lycorldio m tenplalo 
l)rooont In tti^ fct0« i^ho strootatoe fouxid irc^sfed fto» niaistitres of Ctl^ tF 
t^ nd or, not oontclnine rny COTg at ej l to oiaEtaroQ of (^^$ OSgfg cad OT-
aa ro<|ai£«d oeeov^lng to thooxy* Xt ^a» oleo Ibtiad tho t^ vfdo end 
tmnredioteblo vurlr^iHty B ^ ©xlot In tho degro© of high ordor 
ooapooltnooo (ROC) o'* different stioolaams of f t of tho ec^ ao Mologloft]. 
s^eoioa o-^  •--iloty oolleotcd tvtx& different pl-ooo (goe^jr-i^Oiti vcrlotite)» 
3h»ll dlsoussloa 1» gliwin under lntro'*uotioa n/?t ((ajuptor I , nego I ) , 
In order to iret fbrther lnfoxis&tiU>n roi>r-?ain^ tho g^yoerldo 
atruotaree T^.riebllltle« In C3-««il fata, nine t<M>:?e ire^tcbXe I t t s of 
0^ -^CLg eeid Oi^ *ttiX type mth Sin 15-47 hir* i^m t>e«n on l ^ed by the 
lateet aeoiaoi^oerlde te<^nUue aa deaorlbea In Chapter ZI, pon^ e 116« 
«f 
to 2««i»t^tttratiid Iff vr.ii^tt ili®l&?i%t^ tion «i|«* 
TlM folltftfi^ fcti hBfHt M«ci i»9>&»tiguid4 ia this teotlott i 
in 7&U« 24 
fov tiMi ca^ljrsis w«e« oMoiata i ^ n oosi9»r<^ &X toiiiWM* ?l»Kr ««r« drtlt<S 
in th» mm eM tl»»fi k«rti»l,a 9«r®7^ -tod fm® <^ « Imtslcs* "%« oil ^^» 
v«fiii»d ia iMrxsaft with itX •^#ou® &le»&e3. aaatalnlng »«5?^  p«tc»»iwi,<c«n^'=^"^ 
"^ ti* fWll 4»tfttlii <if tht caciicriKiat^l sB»«<Mfc-n/« »i!» t l v « 1» CbP^ iitty X, 
ffASts <$6,<l7t^ 8«^ S> ^^ ?4 ««!4 C!ija|*«r II» ^'5®s I17-415* "I^ ea^riwnit»l 
dAt& •tad <»ttl«ul%tic»» w« i^iriRi «>n t)t« Ibiloitrisis t^a^e (^3 ooaiolidattd 
elara«sld« stcttotms*!) <^ v« slir«n ia 9ftM« $5* 
TiM ffljr««ri€« %y{it •tnwtixywi «f tfo« £tta nefur i»taii*d !«r* niinMi 
in ftibl» 29 elons ^i*^ ^^ tli»»i!*ti«a. vt4tt«« tnd ^» x»mlt« ^»w ttftt 
tli> propttvtlenit 9t G^^^ awA 09. ftMt hS^hir the^ o anft presort ton of CSff^  
i« itvor thiiit titiitoxttiOAl v«l«<Ki to iriivsriair extonto in tho diff oroM 
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8» OjTl ^2 tr . 
w:gwa»- iwftrfiWB ;<aw[i»jwi»r Ml' liWiMnWii 
^* ^S!2iLSi& M^z}^^ ^^•O • 15 40 57 
mtmmmmimitt»Mmm 
142 
cATxm^ /TiosB FOK Wh ctmvijrs ^:i^:,wM or (aij-sxt) :ifi« r:-':aEfA8ui FATS 
[ft) (MBA * rS^) , ^ 9J»58 Itm bsj»»3> 
• ) ©ll«B!t)t9lltffii|»l9» p 1,»I9 
n u*t» ©^ iB#« B& ( 0 ) , ^ 0*^40 m 0 6 » ^ ) 
mo 
fa) (HB/^  o rS&)t ^ 13*50 
rii) H8A, f. 1,05 
a j i?t, «f ufi, ( 0 ) , / ©•0100 (e*??) 
[•) Cf«»l« TBt' (A), $S a,50 
f) v?at©3? tn^l t ibi®, SJ 0 # 4 5 
t«) m* «1? f«l«» H^ii^  (A)^ f. 0,05 
A « ?i%r»ic acta ffeam i : o «i^  ""ii© 
K«*-a «K»I«8rilft» ««lsli« (JIT Kt,) df / « 108 
(A) lAOt ^3ii« fs^otioa oontains O j^A sua cix^g oaly aoa %!» ps«i9«moa 
• f mt^ U o49tt3.« t«4 fmiR til* %iAi^ ««i«M of rM p«ttt«Bl 
»^(8). • 0.5740 
m{A) m O.508C 
7«t«a (s«A) • x,4a?o I..I...*!.. •!..•» >i- < i ) 
• 34»»T ^  
145 
'2 
« l*46Sd • 0»434S 
« 1»047S 
§a^& && GO t^ « 1,04"^ St ^f^ 
* 2 « ^a4 •* X08 
• 3«047|i Je 
•^  l»047i « l . n 4 
^•«>#? « m • 2 » XS8 
- «>**54JI « H 
• 0.4542 M USi» 
* 0 * ! ^ ^ » w . . . i i » w * i w M i > » i i — ( 5 ) 
244 
anil the %&l»a0* « i l l g^r^ th» pmfrv^tion of Q&«« 
B^(3) • 0*0100 
m'l <A> * 0.2140 
tf*, 
0*^40 ® j j i fti'"' 
m 0»S^40 « 0*0104 
«• 0*Qtl5 
A 68 G^ • 0«?l^ 40 •» Q#C 5^3 
• 0»200T 
0S&« ft» OSOL • 0.08S5 « ^g^-^ 
•» 0«0»55 « l»34^ 
*• 0 * 0 9 1 8 IK Mill III III III III III III ••iii.im ( 4 ) 
GO, 
G&« a« C9a • ©•3?007 « y * • 
• C»»00T m l,5fi7 
• O.IUS 
rotfi ^ifcg»» css^ jjj • (5) (4) 
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wMMMMNHMMi WMiwiiiwi->wii^ i««^  1'^  'lmm'»l'lmmmmmlmt^••'mammm\iMMJlm>i*»MmmnmJm * smjmm?mmuMBKm 
146 
W»<waa giMPO (IX) 
Wimi mH^ml&T vel0lift <e£ « SII4 
1« *^» of fat fisv 03dt4istiaii t*6t40 
(a) s caa A es cn&gt ^ • 1»I5 
(l>) A c&s 05- 7#59 
4* f o t t t 8 6iia A M CBAg, JS 17»J2 
5 . ( a ) (5Sj, jS tssr «?ei£*(5 Ul 
(b) CPg9, ^. by mim 43*QB 
(a) C5tJj» 0 !»^ ^tigtJft U,#88 
6* Oly'o«rid» atmo%»»« 
( • ) 
(b) 
( « ) 
Sk 
TVona vsl«» 47 















1# Vt» of fat for e3A4ttjL««i 
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(b) 
Vm^n fiolAOBl&r vvigM <if 
Wt. of fat i^v oxidation 
lAe (cSgA • csaAg)» ^ 
(Q) 8 ana A aa OSgi^ » $S 
(!>) 0 asl i** &0 <^g» 5^  
SAO (csfig • e&j)p 
(a) S aaa ^ G9 'S^^gt 55 
(b) A GO CSL, fS 
Total S ti&S, A &e G3A.^  ^  
(a) os-j $5 by w©%li* 
(b) CSgS, ^ by mieiA 
(o) GSOg, ^ b^ w » i | ^ 

































































H«^ ii»l«flttlflw vs ldi l of S 
0f fat for oxiintKui 
(6SgA * Ga&g)g ^ 
B m^ £^ c « GSjj^, ?§ 
0 tt!i5 /s, cm GQAg» ^. 
(<mg 4. c^ij) 
s ftn^ i^  aft (P^Mi, 0 
& €i® ca«» f> 
^t fe i s s»a & ^  (M^, t> 
( « ) 
<i») 
( • ) 
(4) 
G3,« ^i^vti^riit 
6^2^f f' ^ w « i ^ 
CSOg^  r^  ^ «oiclit 
C9«» </1 iQr « « i # t 
411 vt« ^ «>nirtvt«d to so l t i 
cajttwlA* ttiKiotiiyi 
( • ) 
0) 
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1 ^ fttMl i M « «!>%» 100 
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3 . SAO Ccai^g * GAj) 
(a) 8 sad /i as SSftg^ 1^  
5» (ft) CSj, 0 tjy wvlcfet 
(e) GSUg, ^  1»gr voif lrt 
(d) my " tor vei^ift 
(ft) nwiad v4«» (aioXft*^ 
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Ut« of f^ '^ t f||0 0£lA-'iU«ti 
UQ (GSgA • ^^"^a)? ^^  
( a ) t3 mft A c» GSgif., ^ 
Ck) B ©aa :^  a« CJmg, -^  
SA© ({|3iig * Gfw) 
(s) n es^ A m mh^f 0 
<fe) & m CS|, s*> 
«?ott4, a eaa Xv ca OSA^ ,^ •/ 
(ft) m ^ , f> ^ ^i^£w> 
( l i ) 03^Sg C ^ ^«l@llt 
(e> oci^j ; 1 ^ « « i ^ 
(ft) co^f: ' t^ « * t i ^ 
^11 *rt« ^ «!(sn»««*t<i to m>%<»* f^ 
Ga7««ritf« «n»attiuNi 
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mm ml^mtmf weii^ «f 
wt. ©f fc% ibse o3tlda%l,«a 
UQ (Cig^^ * es^g)t ^ 
(a) 8 ajfi^  A a s CSgA, f> 
(It) 3 mii ^ «0 QB&2* ^ 
SAO (®&g -^  (l^ «5 
(») C &sa ^ »9 03&gt 0 
(b) A «is OSji f5 
fotc l G C3a^  A &9 ^^ ®^ a» '^  
(ft) 03jt i:^  W w e 4 | ^ 
(b) G3gS| r" isy i r e l^ t 
(«) csfg, f Igr ^ i i ^ 
<<s) atj# ' w w«i«i* 
All wt# f mwrmtMA 1» isolo* 



































.lMior«ti«^4 irt4it« (soltt.fO 
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mm. Kol«CRii«8r weight «f 0 •» gfO 
1« 'it« of f t lbl^ «»»ldr.«i««i 
(a) 8 end fi ea <KJ&g» $5 
5 . (a) CSj, f^  Isy ^ftiefed 
(o) 03tfg, ;* b^ mim 
(d) CSj, 1^ weight 









































(h) ?h«or«tl9fil fttitt* (fRol** %) 
10 40 54 
( • ) 70i«klll»'hlK»«} 
X ^5 -40 •S 







t ' t , o f Itet f&3? oal^et i ia i 
rnc (<^/v * c-T-Ag), ^ 
(©) G ea3 *k C3 G^A^ 0 
it} 0 «fia A Gs o-iSg, f i 
OA© C<S3&g • 6 i^ ) 
(e) c caa & ao 03Ag# 0 
(b) A cs ca^, r 
%>tsjl C csj^ t a® G3Ag, ^ 
(©} G3j, J^  tgr i r # i ^ 
(b) Gfgtt :' ^ wftls&t 
(o) OSir^ » f. %f iMiKM 
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(a) ?«90& vein* («ol««0 
Sli QI^ V OSHj CD. 
X 90 51 15 3€ 
11 3« 49 15 5« 
(b) nitOTwU««l iral** (aeltt*^) 
39 50 l e 
(o) (FoiijiA m -^im*) 
I +19 - J t +18 
II +17 -55 tlS 
i55 
ft^U 25 
Clyeftrid* ttttmots^ of &>m» iN»i^»bX« £cts «f 0^«ntl %5*^ia ®^ (>^  trp<>* 
01* f ^ t e ^ 1^ 1* (Btologittoi OQ«:'*ts«) iaio3l»* i-«>„ii. i i iatl .t i i^i .•i.....i,>..,iii.«. C^ljQ 0S9« 
M*MlfMMNHiPIMMaMM*aiMMM iW|Saiww*«ii<i iaiWki<iWlilWWWft»'i -le^itwtM^iwiMiiilwwiwwwiltl^ 
% M^s&sMJm 





8* JaaiSL f.«?^it,a 
Qf. f t i t l iMklnvl! 
#f:«i'j?v.^  
(a¥A»f*y 
3$ ^m m* 4© 
30 S7fi 
15 ^ f ra» l« 
H 2Q2 17 
15 ST5 
ilMi» 5 
20 »70 1^, ?'5 
Tlum* 1.0 




















































flfl3ro«t*i<!« t jpt 0tsastur« «f C^^all i ^ts» in jr:«n«rD|, i t II»»)Q9 not 
l>otind isgr ansf i^ptdifio f^tjr act^i geouxt <3iotxltmtlon ml* *B 0aoh tet 
i9 «X|>lleat»l# oti tho Mai* of v xarist ci»rmtd of nmi^umxm^^^ 
ddvlatioa fzois tlsats^ ifi Oiff«ieent MotoGio^^l etrntOM* 9}HI fortstnt 
lnvt«tiK^tioii ts^ D f r i i ^ to Bham p^atnm of c ^ fat «Khlfth a«vi&ti« 
fi?Mi tiMtoJy la «i»y ol^ei? »ay thPo WHiaiir«C tsgr n{m«hos»»(^ t^gr of tl8«iMMi» 
p^ymCToga 
3.« (Htmwsmaf H»Ui <18S?)» !l««lww«t»»» CMEi^ti^ Oa© lea Corps «»aa« 
•4* Eltaofit, J» C i ^ ) # f^j;t«<ril JSU ^29» 
«^ 6* j^ xdkeri^ Vt C» (IpSo)* 2« t^tes»0» Sr-hj?, ©tens'® 40# 192i J^ste«Jp^ »» C» 
«9» mbawp, t . , j i rji, (I9»t)« Cli®!, i l a»«« J^^ 5lt» 
16. Sildtt«li« f .l^, cm Ut,^ 0,8« (29^}* ^» mm^ @Mi« p* 3106* 
XI* ColUa* 0, {ma imMitebt f.F» (19^>* ii9^«B« J« 29t 1 ^ * 
tZ0 miait6li» f*?* qna jrmuis* T^Q» (193S)« J« CiMn* 8»o» p» 805| (1954)» 
15* Hiisit«ii« f *!?• £md a !•%««•» s«t« (1951)« ^« aft«» €}MB» XBft* 
M* Bll4it^« niP. oa« 91ieiBp»osi« ll«R« (1958)* ^* ^^ M* CIIM* Zi^ * 
57t 4t» 447« 
15. 1tU«it«)i, ?•?* j J t ^ * C195S). XhU»Sl9%% 
l€« f!Uti««ii, ?«T»* -m^ m3i|«on« £• (194C)* *^ '*««• Cl^ tttt* £B4« 
<X«n4oR) 59# Stt Cl94»)« *W4» ijL* W . 
17* xiMtti* It* • (I972}« i>ii«^« fhmft i i « «% mi«ai» fr»iv«r«i«ri 
num^ H*A« 4(ift X «t!i», <*«K*B* C3t974}» Xttdl@ii il* /ainftl Soi* 
(in PvM«)* 
i i 
IBt K«»t!lft» £»B*8» Cl!^}* ^« ^«i» fb«i<3 A^« | 2 t ^^* 
aL9# Ifestlia, »,n»a, (If54)« 3* Stti* Iiia» 8e«« (Xii^a) iJA, 72» 
ISA, Ea«» J|£» 5lt« 
21« Rsirtlift, i'«B«3»| mB#» 1»P« e^ d illi« 0fti^ « Ct97S)» Chan* & :toa» 
S4* m^«» mi^ n^0 (2fjo)« J« i^ ««9« mt dmsiw^u* SOD* JSX» lo* 
99» Eoas>«li0» ii«S«3« (19^7}« Clitifi* .^ lBil« (%«i}^ U»i) i^ « 1959* 
(!>) ircjrtli*, /^•^•S, (1^5)* ^. '^ t^^  »!«• ^»« l^i:, ISS, 
97* 0iiiC^» S*^ * (1^4)* Pii«^« ^li*«l»» S« '^«t*S«» lew IMllii* 
9t* ilR#« B«!r*» t%ieii» Bi**9 / l i t S*^ * <^ ^ l^ rttiSby c^B*®* (1974)* laA* 
J* *«yi«» ^ i * (in ?!«••)• 
*29# f*H« '^ttl»r, P, Cl9e»)» i*# t a a . Oen. »t* 3SU 571. 
{UmAm) 53$ tfff* 
3U mxUUlh^ %n mi Vsaa^ t« (im)* ^* ^«« ''^m* Xnft* (l.o»dofi) 
52* »• x«« S«i,« (1949)« <r* Ch«A« SIM, mft* ?:?• ^3, X949» aS4» 
55« lAtWa* E.S. (XH^)* J« %*r* :^3MiU S M . jgg^  675* 
(1944). ^« Nmt» OMNN 3»«, M , 999* 
(tgafton) ^ 95^« 
40« Heaya, n»t,. (lf40)« ^ . €^®* ^^» t3» tS2« 
42, r^ci»jy, O.^.t Utll®, l»U cti3 liittoii, r»'» (1955)* 5* '»«s?. Oil 
4?# Cboptpo, n* fsa Cjpoeeol^ irt *• (I95t>» ^« Cfeo®» Coo# p* 1 ^ 3 . 
44« mvtff US* 39t, rt-.Oi, %%m 'f^itiljarl, J)»"» ead ton^eaaokos?, I1,S. 
(15465• -y« 's«?# ^»©at om« §^$ X<5t« 
45* LutJtoa, E,C« Cl55l)» J« •»«:?* Oil abD'.±cit'j* Ooo« J|^, S^ *** 
M6* ^jpioa, C* nS ^9 l « , U (%93^)m Bon* ri»o« i t 1* biot« ^v^v^ lig«S55* 
47* n'«tM»v» B«S«?* mi Etxm* ^*^» CZ955)* <t« ^tot« Cbta* J | | ^ 191* 
40* • xrton, Cf. -nS i^i@(^ « C, (1997)# ^iSimild^«i» JU t?).* 
49* Balls, .r* fia ?t «3.e^ «iE» K«l« (1^8)« J« Biol* (%«• 1 ^ 679* 
•50« C«d»«»»4«, n «8 ^tl n««!i<», F. (193B% *«11. Co©, i t 4 Mel 
51» «a«s&, '\p^ ,M i«ii«8at«4*tt4«i!it 0» (1959)» ^»ti« s«» l>tol« 2i,?70» 
5«« '•mnwll*, r , (195l)» »«ai. 3»>«» CJw»» isi«l, i i , 909» 
55* Tr&imvt •C!« n^ ^^ jR»oiii»t ^*C* (194$) t '^iot^an* ^* ^ t 132« 
94« ^^wmwHt, ^», If vtt«#t, ?»• an* T»omii«T, J« (1948)« 8iii3fe«», •%. 
55» "••atttllt, P^f 1?ouitt, ?<• -«i4 *?o»it n t in , ^^Sm (1950)« BioOhiK.*! 
54« r«Mni«ii#, P» Bft Coast ntln» lf . l , (195*) • »t9tt1»». • ! Bioflqr^* 
5S» 30iimtm^deT0 **« ••art Vo2.<2a«st»* E, (I955)» ?11oQS:affl» vt* '^lon^^ y** 
ot?. ^ , 407« 
J , ra t - I t ton l i b ?55« 
60. Boirgattiw, B» (X953)» J^ t^'i Cti®s» C$"ri£l2f 557» 
S2» n'^tt«on, r«a, .tja s«ois# u ^ . Ci^55). ^. r io i . osas* ^ , n% 
«63« Sairc«jr, P« cad ^-ostmello, P« (1955)* tVi^» tl©f«S. |«ifi, 2571# 
^ . Gair:*«3r, P* U35 IssitaeJl©, ?• (1$S5)« >'ec!i« 5oi« Biol* Jg^, €e9» 
63t KattBon, F,B# aaa Boek, !.#'.'# (195S)» ^ , 2io3.# CfeiB* ^ , 755» 
69* PtooXe, ^U"« 3i« f*ishl<»ntj' otwMf* V«C. (1950}• J« -'JMM?* Oil CJmntsts* 
•70* CftlSBsan, %1l» a l ^tlton> ' ' .C, ''195X)« 5**^  In** dmf* Blootuni* 
7?» >«illiii, P. j-a^ •'!•••*, l!,J» (1958)« lf« isw*. Oil Ch«sji9t«» Boo* 
12, 325. 
T^ #v» I19UU ^* »*y# Oil 'ii«9i«t«» :««• 4 1 , 693, 
74* C«i«t ntint H«l*, f^iittt^ni, !.« ;;);«d f««»»»lH|^ f»« (1960}« Biooh«i« 
73« ..««nnell», ' , :n3 Sflvjsjp, *»« (1965}• ^» U-^id !?«•. 4 , 369. 
7^« S*v^»3r, p» «Mftd wiBwll*, ?• (l'?<Sl5# Bl«Hih««« •*. BiopJ^A* ete 
jau 5X9. 
77* Mtvmmmslmf B«, s&ir «y, " , , Cwtt-fXa, F^jr. .-^ ai "^•tawUn, p . 
7a. S®tei!y, r , ^a«i^^ J** C4S^  •%aim«ll«| r# (195?)# Blooh«»»# tit* 
3 lon !^ , Ot^ ^ , 4X4* 
eO« E^ ttSM»n« r*H» cii<(2 t%>lp«at»in» SftA« (t^Sl), J» Biol* Chen* ^§A^l» 
eg» Bar?»tt, C#9»^ r^ll-*», f!»t3,J« aaa r-.i4l«gp't F*B« (IfSf)* ^* ^raer. Oil 
i3*r>i«te» l ^ « J^t lies, 
04• Ss.»for«, B*.**, tel^, l^ #E», C«5E1&> 8*P#t n--cljaam# P» oi»l 
B0tetm®eh!i«4i!a?i n#y« (ifSS)* J» *t3Ee# Oil dwaisfes* Doo» J£«44^» 
05* Colecs^, !l»n« (1905)» <3f« -"tsft^ * « i^l CTirniets* dm* ^ 751« 
0(>.(o) Oa!i8t«iii», t^ *"*. cm Vc^lv^p P«B* (lf55)« <?• -*4acw» Oil Oioaiot©* 
tt») Ca»atone» •"•t5» cafl .jAreahtg n,S» (19^5) • IT t^^ * SB» 9Sl# 
07(o) MtohfliUa^ 0» (1^0)• 3ti^s* P ^ « M*^ i<3fiJ 4» ^ * 
(t>) utehfiaia^ a, (i9n)» ihu^ i(s), s«^ » 
88« Ufcoh*'lelt^, "'» (197l)» ^» eas?# Oil t t^ i t io* Qeo» 4i|<9)» 4fit« 
89*(a) Bro«lct!*dff, !?• (1965). T^. MtjliS 'e«. 4C2)» W« 
(b) B»Mtlg»£ti9ff» H. (1^5)» «^» Mf>c!&OB. .^ "^^ionl^a. im(3)» 58S. 
90, Biroekwrlioff, :t. Cl^^T). 4 . IArl4 «•»• 1» 167» 
91. Sr»ole«3elioff, H, wd I^.kttVAki, «• (1^6^% J» Mnia Bes, X(l)» «ff, 
92* B703k«xiMiltt ^vi HQqrl«» H»J* «ia Vein xlci 8* (19^^)» Btooltm* •%• 
Ji lo i^/ i . »«tfc Ji2i£(l)> «T« 
95. Swiolwrlioflr, R. (I9n)« UT»i^ » i(12)t 9#?« 
94* Hiiaitoi), r« «^  {.iis xoii~^ m>r* , ^'•s* Ci99S)« 3» Sw>. ciMi* Ziia« 
(lK»»ioii) SL 44t. 
95. IC'^h«t A,^.3« (1951)* "Stii^w* »a tlMUr twwl f %»•, Thwla, 
Hm ic&vth», A,»»i, (I95t)« *Sttt i««i «a tli« if ««i»-l «>••*, rar t T, J« 
3«i, Xnd* RM* j](. , 354* 
J* Sttt. Znd. ltM« ^ A , 1?$, 
^« s«i* zaa, 8»9« j |£/ , 901. 
• f Sa%«ae«l fftfi* (CMpmi cad 8»U« liiei^ iim) 4t2i ^ ^ 9«$^« 
too* Ili«»M«eiiil«il^ B#y ^Ht B* a»& l^^moil«« P* (19^}» Bioebw* • ! • 
Bie^ l!Qr«* ^gtt^  p^m 997* 
SOIL* SKlftiKi, t^^ -^ S^* (i<?S4>» loa im a» C!MIK» £> %$^» 
lot* l^9th»| A«H*C« rui S»tM« /•a* ( 2 ^ 7 ) • Ixii* ^* iig0i«0 86i« ^ SIX* 
lOS* ir«3Ptlia, ".t*©* «5i^  U^Kdl^ a ,^ 0»8« ( 1 ! ^ ) * ^* ''4»«r» Oil casficslsto* 
Sfto* 4i» 75©# 
104* torttes, *.,B*C. Cl5?^9)* tbt<l, J£ , 5«* 
105* Kar«i»t i^ *B*?# (1955)* ibiO* i^ 652* 
leS* E^rtlift, /•n«C» il9U)0 GbSKa* 6 IoS« (fer^sa)* p* 5{^« 
i i » 429» 
106* Etm V^y 0« (3.975)* ^^'\ <^ to9l@« S'i3E%i:teli6ts^ . t^ivs^altyri g!uB'^ « S* 
C4*a Ku»tiie, . »i^ *S* (1975)* 2i*S* ** 'c»io» ^^t* ( la P»w»)* 
109* IfeJPtU t^ il*B.G* C*!?-^ ?)* Chaa* nad Xi^^ Cr.9'::i'») p» IJZS* 
IXO* isaptlia, •*i*1» (1959)* J* '««» Oil tSljeji^ta* f««* ^ 3^6* 
l U * CdiiiA, 0* im& iiiai««fat i**?* (19^)* *^ r«e« ctiMi* &tA* (Xi«sd«ti} 
U2* C»llia» G* fii4 mimt^tf .VF« (1990)* tMS* JSU >42'* 
115* ColUii, 0 . (I9$l)* i1>U* :^« 1007* 
U4* 1ltl4it«%« f*f* (1917)« *»l?lk» Cri«s^«!sl Coi^titt3tl<m of {r&twr&l 9at«* 
(Cliitf«aii Ce W»%lt U/BAmoi) dud td* p* 257* 
115* lC»«llift* '«R*S, (I97t)* ClM»« lod lad* (l«i»xa«ii) 9* 1079* 
U S . itaviiiiky •B*&* (1969)* 9m -'a«i^ * Oil Ohnsiiatft* 8»o* i £ t ^^0* 
*117* iMMgr* «*^« {1994)* V!ifti%fi%i« • i i i i m& i%.«s, %«r« c»«ni* S»fi« 
MMttfi^ ph i»*lt9 Clt«iiaiolt i>«ti»ll«hln(i fhepm* TS^ Y«xk)« p*4lS« 
l l « * Ittvilwk^ ^ % 5 , (193<). ^* »»l . a i4 . tMi»aS8t 7 » » 
119* KavtllKy '«F*^* t^tdl lftt3^ £9'«nii«t ^* (S-fSS)* J^ « ^ i * Z^* fi^o* I P * ^ 9 * 
v l i 
UO. Itaj?%h», •1?«8. (1965) • ^» 3oi» ^Of2 gs# M* 5X5» 
t 125* Chott«rJi, n«0» ii4 Gapla, A.a. <X95?)* e u Cdl» 1*il»« ^« J|i,1656. 
124* K&9ty«i» i l |1« Cl9$4)* «^« 8«i« XaS* Ee@« (XMi&) J^A^ 45J« 
185, Ql®»«BW, H»y»r» (1952), J , Uoo, rjamm InU (l^ isSoaCJi3L» 1?2T, 
•125, Mtms&ka&n Cl55S)# I t t s l e , tfeilir«i?isi<y of l-iiR»|iool, 
127# T&at E,6# caa Ftuaiyf !>»P, (1953)« Ball* ^cs, Inat , tJntv, 
i2S* Oisoeokar, n«?» aa& 's^tf^ P^P, (15??)» 3* la-* lea la» t , ^ 4 , 
129, ^bfej'rtis, n,P# (19S2), ^ , K^Sr 9 ^ i v , | ? p , 2^5* 
®150* CwiB, /•O* c»3 u'eat, ' , F , (1951), ^hiliiinlii® J , Oel* i l » I3l# 
151 • Jiwl«wa, G,' « aa roKiimty, ? , r , (a95G5« Oil m^ P^sp 3J|,, ?53, 
152, _ K«fel«iit>&e^?» ?«0» (1937)* Oil m<S *¥5!^ ?M» **®» 
135. t ^ / t t a , o,f, ;aa rietsrtoii, v ,c , (1^44)• Oil f»a - ^ p , Ht ^^* 
134* T^iagra, D,H, ^ i | ^ (if37)« ItKlim C^ Ep j , | 3 , ^7, 
139* ^^mn, 8«0,, mit i t«l i , ?•!>, vi^ Kller> !•*'• (1946)* «r« ^ ^ * C!MB, 
Xiid, (]rf»^a) |X» ^99* 
15<>« a» te«««a i s^ , r ,T ,H , {saa :oh®3ra, i r , ? , CX'?57)« •y* ^<»i» ^ t^t«^ "^ r lo , 
f^f oo2# 
137, i^ Mir&kooft (19SC), 3m 3 « | , Fo»a ^s r to • 1 ^ 273» 
130* ireidtt^ l i ,B, Mi s^tjfA^ K,T, (1951)* ^« l a^* ChM, 3oo* Xt M * 
139« • • a i , ^ • " • • * ^ « (19^3)* J* Xntii»t3 X»»t, 8 « i , ^ . 9 3 . 
140* OHftHy 8 ,S , 0»d Hl ty« , C,!t« (1933)« ^* Xn^^«a Chaa, 8«o , Jl|fi»791* 
141* P»tMi]e, 3 , P , Kn& *«]r, UK* Cl930)« ^« ^ol* I^ ^MA /#e i«« 1» ^00* 
1 4 2 . twr t l i s , A ,%g , (1953)* J* mtt O t t , r:h»jiiit«« So«, J ^ , 32«* 
• O r i s t a a l M t ««MI 
